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New Electrical Equipment of Crystal City Plant of the 
Pittsburgh Plate Glass Company 


A description of the use of slow speed, vertically geared 
synchronous motors in grinding and polishing plate glass 


From a paper on “Purchased Power as Applied to Plate Glass Manufacture.” 


given before the Institute of Electrical Engineers, at 


St. Louis, April 13-17, 1925 


By A. L. 


It appears that the first attempt at plate glass making 
in the United States dates back to about 1850. Nothing came 
of this and, in fact, various companies were formed and 
failed. Until 1883 
commercially. 


no company seemed to be successful 
From that time on, plants have been built 
in small numbers until, at the present time, there are about 
sixteen separate factories operating. 

In 1884 approximately one and one-half million square 
feet of glass were produced; now the American production 
is about hundred million feet 


one while approximately 


twenty-five million feet are imported. 


Raw MATERIALS AFFECTING PLANT LocATION 
Large amounts of very high grade silica sand, natural gas 
or coal and considerable quantities of water are required in 
the business, and most of the plants are located in a rough 
rectangle with Pittsburgh, Buffalo, Chicago and St. Louis 
as the four corners. In nearly all of this territory the supply 
of natural gas was plentiful and as it was particularly desir- 
able as compared with producer gas which is now generally 
used, and as the melting end of the manufacture required 
about one-half of the total fuel used, a cheap and plentiful 
supply of natural gas largely dictated the location of the 


plant. 
PREVIOUS SOURCES OF POWER 


In the early plants most of the work was done by hand 
and most of the product was of relatively small dimensions. 
Gradually, however, individual high-speed engines were used 
for the grinding and polishing processes, to be later sup- 
planted by Corliss engines, driving line shafts, from which 
principal units were driven through friction clutches. This 
later development required that the machines be driven at 


*Pittsburgh Plate Glass Company. Pittsburgh, Pa. 


Harrington* 


constant speed and about this time a development in the 
machinery itself made that feature possible. Line-shaft 
driving attained its maximum when 5,000 h.p. engines were 
put in use. 

Natural- and producer-gas engines were the next develop- 
ment, driving generators, many of which were 25-cycle, the 
principal units of the load being operated by 
belted motors. 


means of 
Overhead cranes and industrial locomotives 
were usually operated by 250 volts d-c., obtained by smaller 
gas engines or motor-generator sets. 
KILowattT-Hovur 


Tora. REQUIRED 


The present total requirements of the industry probably 
call for something like 350,000,000 kw-hr. per annum in 
the United States and an increasing percentage of this is 
being transferred to central station systems. At the present 
time, about 50 per cent of this is used in completely elec- 
trified plants and at least 60 per cent of this energy is 
purchased. In several of the larger plants, new power 
houses were built fifteen to twenty years ago and the normal 
depreciation of these plants has brought their life to an 
end within the last few years. So the question of changing 
over to central-station power has recently become a_ very 
important one. 


Loap Factors 


Plants usually run continuously, shutting down only from 
eight to sixteen hours on Sundays during which time maybe 
15 or 20 per cent of average power is required for operating 
The 


annual shutdown, due to the necessity of making certain 


machine shops, pump houses, cranes and locomotives. 


repairs about the furnaces, may decrease the demand on 


the power system to 10 or 15 per cent for two or three 
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weeks, but in the event that a stock of semi-finished glass 
is available, the machinery part of the plant may be con- 
tinued in operation, which makes a very desirable load from 
the central station man’s view point. 
CENTRAL STATION PoweR AppLieD TO PARTICULAR PLANT 
It so happens that at the present time one of the larger 
plants of the country, located within transmission distance 
of St. Louis—namely, the Crystal City, Mo., plant of the 
Pittsburgh Plate Glass Company—is being changed over 
to central station power and, as certain features of this 
changeover may be of interest, this paper is prepared to 
make such information available. 























FIG. 1. CROSS-SECTION, GRINDING AND POLISHING MACHINE 

Referring to illustration, Fig. 1, which is a vertical cross- 
section taken through the grinding or polishing machine, it 
will be seen that the table which is provided with four wheels 
to operate on a system of tracks around the works, is sup- 
ported by and revolves with the circular casting at the top 
of the large shaft, which casting at all times remains secured 
to the shaft. It is evident that relative vertical motion of 
some part of the machine is necessary to place the table on 
the “spider” and this is usually accomplished in either one 
of two Ways: 

First, the tracks over the machine may be lowered by 
hydraulic jacks or equivalent, so that the table comes down 
on tep of and rests on the spider, the rails going downward 
Second, the 
rails may be kept permanently in position and the shaft, 


a sufficient amount to clear the wheel flanges: 


together with the spider on the top, may be raised by a 
hydraulic jack until it lifts the table from the rails. 

In the plant in question the last method is the one in use 
and the hydraulic jack at the bottom of the shaft, together 
with a safety lock or wedge, is introduced after the operation 
is completed, is shown at the bottom of the pit. 

Grinding is accomplished with sand and water applied 
between the glass and iron blocks. These blocks are usually 
secured to disks, two or more of which are in contact with 
the top of the glass, with axes parallel but not in line with 
the main shaft. It is evident that rotation of the table 
produces a torque on these “runners,”’ which revolve freely 
in their bearings, and pick up a speed intermediate to the 
table. 

After coarse grades of sand have been applied, finer 
grades are usually followed by several grades of emery until 
the glass is as smooth as it is possible to make it. The 


table is then stopped, removed from the spider, transferred 
to another machine which is similar so far as the driving 
mechanism is concerned, but having in place of the cast iron 
blocks, pieces of felt saturated with iron oxide-—‘trouge”— 
and the glass is thus brought to a polish by the operation of 
the machine. 

After one side of the glass is ground and polished, it is 
necessary to turn the plates over, bed them in plaster again, 
and repeat the cycle, after which the glass is removed from 
the table, washed with acid to remove the plaster, and, when 
dry, cut up into desired sizes and placed in stock. 

The grinding and polishing part of the manufacturing 
process is the largest and hy far the most important applica- 
tion of power as these machines consume upwards of 85 per 
cent of the entire power requirements. They also require the 
largest motors and are usually the only drives outside the 
ordinary daily applications. 


CONSIDERATION OF MAIN DrIvE 

In the plant under consideration, 36-ft. tables are in use, a 
well recognized maximum general size at many of the larger 
plants; and this size table requires upwards of 700 h.p. for 
the polishers, the speed of rotation being somewhere from 10 
to 15 revolutions per minute, and the grinders require up- 
wards of 500 h.p. at approximately double these speeds. We, 
therefore, have the problem of applying electric power to a 
vertical shaft running at very low speeds, and of course the 
first scheme would be a direct motor application. There are 
no examples of this kind of drive in use but it has commercial 
possibility. 

The next solution is using a higher speed motor with a 
single gear reduction; if the machine in general is of the 
type in which the rails are lowered to permit the revolu- 
tion of the table, then the high speed shaft may be con- 
nected to the low speed by either bevel gears, when the shaft 
would be horizontal, or, if the machine is of a type with 
fixed rails and the main shaft requires to be raised and low- 
ered to permit the revolution of the table, then bevel gears are 
impossible and a high speed vertical shaft with spur gears is 
necessary. With ordinary gear ratios, this will give a verti- 
cal shaft speed of somewhere from 50 to 150 revolutions and 
a vertical motor can be considered, as in the installation 
which we are describing. 

The third scheme would be to apply bevel gears to the 
high-speed vertical shaft and on the horizontal shaft revolv- 
ing at, say, 200 or more revolutions, the motor could be 
direct connected. Machines of this type are in successful 
operation. 

Another scheme is to use a belted motor driving the last 
mentioned horizontal shaft, when, due to the motor being 
belted there are no particular limits as to the motor speed 
required. This last plan has been in use in this plant for 
some fifteen years and is in fact in quite general use in all 
plants. 

In changing over this plant from 25 cycles produced locally 
to the 60-cycle central station power (the 25-cycle system 
having been installed something over fifteen years ago) it 
was particularly necessary to consider the use of new motors 
rather than the use of the old motors with a frequency 


changer. This being the case, any type of motor could be 
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selected; but due to mechanical troubles with belts, pulleys, 
bearings and bevel gears, which originally were designed for 
300 and 
facture, were loaded to peaks of 500 and 700 h.p., it was con- 


500 h.p. but now with improved methods of manu- 


sidered necessary to use a drive which would eliminate all 
This decision reduced the methods 
of driving to the first two mentioned. 


bevel gears and belting. 


It is needless to point out that a motor revolving at 10 revo- 
lutions is a very large and expensive machine and nearly 
impossible at 60 cycles, although quite practical with the 
aid of a lower number of cycles and a frequency changer. 
Some of the saving due to a motor of this kind would be the 
reduction in size of the large pits required under the machines, 
formerly necessary to house the belted motors and various 
arrangements of gearings. Such a saving, however, could not 
be obtainea except in a new plant designed particularly for 
motors of this kind and as it would also involve the com- 
plete redesigning and rebuilding of the machine itself, it 
would mean a large loss in production; the machine being in 
use 144 hours per week. It was, therefore considered unfit 
for this case. 

The second scheme of the vertical motor revolving at 
somewhere between 50 and 150 revolutions was found to 
be very satisfactory, if synchronous motors were used, both 
from an efficiency and a financial point of view. 

Following is the problem which the motor manufacturers 
were called upon to meet: 

Motors were to be three-phase, 60-cycle, 2,200-volt, one 
rated 700 h.p. at 68 revolutions, and the other 500-h.p. at 
106 revolutions; temperature rise being 50 deg. cent. and 
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FIG. 2. CROSS SECTION, SYNCHRONOUS 


POLISHING MACHINE 


MOTOR FOR 
continuously loaded. Mechanically the motors were required 
to fit present pits and, specifically, not to exceed a certain 
diameter, approximately 15 ft. 


on account of their striking 
the main shaft or necessitating 


excessive cutting away of the 
upper part of the machinery. 
The stators were to overhang the pit without support. One 
bottom combined guide and thrust bearing was called for, 
this to be attached in the simplest possible manner to what 
remained of the concrete after the block supporting the ver- 
tical shaft had been cut off to a level with the floor. The 
motors would be synchronous with 250-volt external excita- 
tion, self-starting and, when thrown directly across the line, 
were to develop sufficient torque to start. 


concrete pillars supporting the 


Due to the load 
at this plant being practically 95 per cent synchronous, unity 
power factor only was required. 

Referring to the illustration, in Fig. 1, may be seen the 
manner in which the above specifications were carried out. 
The tooth reaction on the large motor is on the order of 45,000 
pounds, which required the use of an 18-in. shaft to avoid 


excessive deflection causing unsatisfactory operation of the 
The shaft 
is in two pieces, the idea being that pinion trouble, which has 


pinion and gear, or possible rubbing in the gap. 


occurred in the past, could be quickly overcome by removing 
the top half of the shaft. The stator frame (Fig. 2) was 
made sufficiently deep to act as a girder in a vertical direction 
to take care of the overhang. The thrust bearing of the 
spring type (Fig. 3), was set upon a sole plate imbedded in 
the concrete floor, with arrangements to shift the bearing side- 
ways and allow a lining-up of the gear teeth and similar 
arrangements provided on the stator frame to adjust the air 


gap. The resultant side-pull at the bottom of the shaft due 
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FIG. 3. ENLARGED VIEWS OF 


BEARING 


SHOWN IN FIG, 2 
to reaction at the pinion, while not great because of the rela- 
tive ratio of the lever arms, was, nevertheless, a considerable 
amount to be added te by variations in air gap, and this side 
thrust was brought quite low on the bearing due to the fact 
that the thrust bearing is vertically rather thin. 

The rotor spokes were made in umbrella type, bringing 
the center line of the active part of the motor down nearer 
the floor and quite close to the center of the lower bearing, 
the effect of this being that even considerable wear of the 
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upper bearing would not cause any material change in the 
air gap. 

It will be seen from Fig. 3 that by taking the front plate 
off the bearing and raising the shaft slightly by means of 
jacks under the rotor rim, the bearing plates can if necessary, 
be very quickly removed and replaced. 

These motors have been unusually successful in operation 
being put into regular continuous service within an hour or 
two after first being started. ‘They show very high efficiency 
in spite of the low speed, the 700 h.p. being 92.3 per cent and 
92.8 per cent for the 500 h.p. The motors are thrown directly 
across the line by means of a special contactor which is de- 
signed to have approximately 15,000-amperes rupturing 
capacity in the event of a short circuit; but this is sufficiently 
rapid in operation to permit of a jogging motion being given, 
so that the table may be slightly turned to bring the wheels 
above the track. The field is automatically closed by a defi- 
nite time limit relay, set at something less than thirty seconds 
and put into operation by the throwing on of the stator cur- 
rent. The starting current, while not a limiting feature, is 
quite satisfactory, being less than the guaranteed 280 per 
cent of normal for the 700 h.p. and 250 per cent for the 500 
h.p. 

In conclusion it might be stated that we are unable to locate 
any similar slow speed vertically geared synchronous motors 
in the United States, and that apparently those described 
herein are unique in several particulars. 


HichH TENSION SUBSTATION 


With reference to the central station power supply, the 
Union Electric Light and Power Company, of St. Louis, has 
built a double-circuit steel tower line, operating at approxi- 
mately 115,000 volts from the Cahoka Power Plant to Crystal 
City, a transmission distance of 34 miles. 

The power being purchased at 110,000 volts, the glass 
plant was required to build a complete receiving and trans- 
forming substation and other parts of the system required 
to receive this power from either or both of the transmission 
lines, the step-down transformer banks to be considered as 
a unit with the line. In other words, there were no cross 
connections. 

The high-tension oil switches were required to have up- 
wards of a million and a half-kv-a. rupturing capacity and 
their bushings, as well as the transformer bushings, were 
required to have at least leakage surface equivalent to that 
132,000-volt because of the 
prevalence of coal smoke and similar dirty conditions of the 
atmosphere. The power factor of the load had to be above a 
certain amount, but this was more than met in that the bulk 


supplied on equipment, 


of the load consisted of synchronous apparatus. 

The outstanding points of the high-tension part of the 
substation lie in the fact that only twelve high-tension insula- 
tors are in use outside of the apparatus bushings; 20,000 kw. 
with switching and repair facilities is located on approxi- 
mately 2,000 sq. ft. of ground; and the transformers, we 
understand, are the largest, or among the largest, provided 
with tubes, that have ever been shipped filled with oil. 

The low-tension part of the substation is a two-story build- 
ing on the second floor of which is the 2,300-volt bus struc- 


— 


ture consisting of the usual concrete and brick arrangements, 
with disconnecting switches connected to the H-type oil 
switches, arranged along each side of the building by one- 
quarter by four bars run under the removable steel floor and 
above the four in. concrete ceiling. On the first-floor two 
1,200-kw. motor generators, with space for a third, are 
installed. 


SUBSTATION EQUIPMENT 


High-tension disconnecting switches: 
2—L G 119—154 kv. on 135-kv. insulators, 


O} erated. 


motor 


High-tension oil switches: 
2—F H K O—72 C 
Solenoid operated. 


135,000-volt, 400-amperes, 
High-tension transformers: 
2—Type H. Circular Coil 10,000-kv-a.—110,000- 
2,300-volt, three-phase, 60-cycles air cooled by 2 
in. tubes, with conservators. 
High-tension oi] storage and treating system: 
2—12,000 gal. 
1—7 in. Filter press. 
High-tension repair shop: 
1—25-ton Crane. 


Low-tension oil Switches: 


2— 3,000 amperes, 15,000 volt. 
2— 1,200 amperes, 15,000 volt. 
4+— 800 
8— 500 


Type H—206 and 203. 
6—Motor-generator starting switches—F. K. 132-A & B. 
Bus Insulators, 15,000 volts, heavy duty. 
Motor generators: 
2—1,200-kw. 250-volt, with synchronous motors. 
Switch board: 
12—a-c. Remote Control Panels. 
21—d-c., Manual. 
Above electric equipment was supplied by General Elec- 
tric Company. 


Sub-station peak 10,000 kw. annual kw. h., 50,000,000. 


PLANT EQUIPMENT 


8—700 H.P. synchronous motors, General Electric 
Company. 
8—500 H.P. synchronous motors, General Electric 


Company. 
1—500 H.P. synchronous motors for air compressors, 

General Electric Company. 
Control for above. 

675 H.P. induction motors—for pumps—General 
Electric Company. 

950 H.P. motors various uses. 

500 Motors (approx), 250-volt, D. C. for all other 
uses. 

500 K.W. total lighting transformer. 

Main distributing system—7 miles 3 conductor lead 
Cable mostly underground. 
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A New Bin for the Storage 


A bin for the storage of materials for the manufacture 
of glass is shown at the right in the illustration. Its novel 
features enable the batch mixer to draw all the material 
in the bin without having to send men into the bin to 
shovel out the last few carloads. 

It is proposed to give the bin a slant top and a slant 


bottom. 


filled entirely and the sloped bottom is at such an angle 


The steeply slanted top gives a bin that can be 


that it is greater than the angle of repose of the material. 
The contents of the bin will all move when the valve is 
opened. No lodgment can occur at any place. 

Bins for the storage of raw materials for glass batches 
have hitherto been built with flat bottoms, as shown on the 
left in the cross-section sketch below. 

The sand, soda or lime is elevated by a bucket elevator 
from the unloading hopper and is fed from above into the 
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RAW MATERIALS STORAGE BINS 


bin through a spout. These spouts usually deliver to the 
center of the bin and a cone-shaped pile of the raw material 
builds up under the spout. 

The contents are drawn from the bottom of the bin 
through a valve into a batch car, where the weighing and 
mixing takes place. 

As may be seen by referring to the drawing, it is almost 
impossible to fill these bins entirely, because the top of the 
cone reaches the spout before the material reaches the top 
of the sides of the bin. 

When the valve in the bottom is opened, the material 
which has been directly above the valve is the first to 
emerge. Then the pile in the bin sinks in the center and 
we have a funnel shaped depression formed with the bottom 
of the funnel at the valve and the rim of the funnel at the 
sides of the tank. The material at the sides of the tank 
will gradually flow down the sides of the funnel until the 
final angle of repose is reached and the hole “blows.” 

It is evident that several carloads of material will remain 
in the bin at this time and it will be impossible to get this 


of Glass Making Materials 


remainder out without putting men with shovels into the 
bin to transfer the mass from the sides over to the valve. 

In this case the cost of the material as delivered to the 
hatch mixer has been increased by the expense of this extra 
handling, it being not unusual for two to four men to be 
engaged for several days in this work. 

It is customary to renew the supply of material in the 
bins before this becomes necessary. However, these extra 
five or six carloads are always carried on the inventory as 
material ‘available and in case of non-delivery of a fresh 
supply this transfer is undertaken. 

In case the material is always carried in sufficient quantity 
to obviate the necessity of rehandling, we nevertheless find 
that the flat bottom bin has levied its tax. 

There is the initial cost of the unused material. 

Then there is the interest on the money tied up. 

Then there is the matter of the deterioration of the 
material. 

Taking these up in order. The cost of five carloads of 
sand is approximately $1,000; of burnt lime, $3,750; of 
soda ash, $7,500; of limestone, $1,200. In some cases with 
which the writer is familiar this original material remained 
in the bin for twelve years before it was used. ‘There is 
always the certainty that it will take labor and cost money 
to remove it when it is removed. 

Under the head of deterioration we must consider the 
chemical changes that may possibly take place in the material 
when it is stored for long periods. The burnt lime may 
be partially changed by moisture and carbon dioxide from 
the air to the carbonate or the hydrate. 


Limestone may 
become a hard rock. 


Soda ash will often taken on sufficient 
moisture to become crystalline. Under these circumstances 
very grave consequences in the way of bad glass will result 
if the batch ingredients are weighed out, mixed and treated 
as though they were the unaltered original material. Cordy 
and seedy glass are almost certain to appear and it may le 
days or weeks before normal operation is again possible. 

It is the writer's opinion that this last consideration alone 
is serious enough to make it desirable to insure the constancy 
of composition of raw materials. 

The proposed type of construction is not new in other 
lines and there is no reason why its advantages should not 
hasten its adoption by glass manufacturers. 


Fireclay Corrosion 


A striking instance of fireclay corrosion through the action of 
saltcake was discussed recently at a meeting of the Society of 
Glass Technclogy by Prof. W. E. S. Turner, who said that during 
the emptying of a glass tank, with the gas flame still running, the 
fireclay blocks surrounding the dog-hole in a bottle-glass furnace 
began to swell and to flow, soon after they became exposed to the 
action of the flame, as the tank was drained. There was a 
suspicion that when the tank was started a charge of saltcake 
had been put into the dog-hole, under the belief that the blocking 
of the hole would be prevented. After examination it was found 
that the exposed portion of the blocks had absorbed saltcake at 
an early stage in the operation of the furnace, and being covered 
with glass and the dissociation temperature very high, the saltcake 
had remained unattacked, until contact with the flame during the 
emptying of the tank brought about decomposition. 
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Raw Materials of the Glass Industry 


Il. Borax and Borie Acid 


By J. B. Krak, Technical Editor 


Boric oxide, the acidic oxide second in importance to sand, 
is used only in small quantities to impart special properties 
to glass. Faraday in his study of optical glass manufacture 
was among the first to investigate the influence which boric 
oxide exerts as a component of glass. However, it was not 
until after Abbe and Schott, in their brilliant series of 
researches had demonstrated the value of boric oxide as a 
constituent of glass, that its importance became fully recog- 
nized. In recent years investigations have been continued 
and extended with the result that boric oxide is now being 
used not only for the manufacture of chemical glassware and 
thermometers but also to produce lamp chimneys and baking 
dishes. 

Boric oxide even when present in small quantities increases 
the durability of glass. It reduces the coefficient of expan- 
sion and therefore renders glass able to withstand rapid 
changes in temperature. It increases elasticity which enables 
glass containing this compound to undergo more severe 
physical shock than if made without it. The presence of 
boric oxide makes glass more resistant against the action of 
cold or hot water and of steam. 

Turner and English’ showed that by adding gradually 
increasing amounts of boric oxide to a batch, the coefficient 
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of expansion of the resulting glass is first reduced, reaches a 
minimum and is then increased. The investigation was made 
on simple glasses containing only silica, soda and boric oxide. 
The glasses were classed into two groups, namely, A con- 
taining 20 per cent sodium oxide, and B containing 10 per 
cent. The percentages of boric oxide and degrees of thermal 
expansion are shown in Fig 1. 

The graph shows that the coefficient of expansion dimin- 


1 Journal Soc. Glass Techn., 7, 155. 
® Zeitschr. f. prakt. Geol., 1898, 325. 


ishes when the amount of boric oxide in the glass is increased, 
but only up to a certain point. In the case of the 20 per cent 
Na.O series the minimum point is not sharply defined. It 
occurs with about 17 per cent boric oxide. For the 10 per 
cent Na,O series the turning point is clearly defined at 20 
per cent boric oxide. 

Boric oxide may be introduced in glasses in the form of 
boric acid or as borax. 

Boron is one of the rarer elements. Vogt* states that it 
forms between .01 and .001 of one per cent of the earth’s 
crust. In the relative order of abundance it is classed with 
nickel, strontium, lithium, bromine and beryllium. That this 
element should be found concentrated in deposits of such 
richness and abundance as to render the material available 
for industrial purposes is one of the riddles of geology. Its 
occurrence indicates that the element has been separated 
from the vastly more abundant substances with which it is 
associated in rocks, but opinions vary widely as to how it 
has happened. The most plausible hypothesis, advanced to 
explain its occurrence, is that it appears to be due to volcanic 
action. The volcanic theory seems to fit a considerable num- 
ber of borate localities, but is not applicable to all. 


EvROPEAN SOURCES OF Boron COMPOUNDS 

In Tuscany and on the Lipari Islands, Italy, boric oxide 
is obtained from vapors called soffioni which escape from 
hot springs and from openings in the ground called fumeroles. 
In some places the water has evaporated from the fumeroles 
and the boric acid has crystallized. Natural or artificial 
ponds (lagoons) are formed around the fumeroles and a 
series of masonry basins or tanks are constructed over them. 
The soffioni are made to bubble through water in these, 
thus washing most of the boric acid from the vapors. ‘The 
tanks are so arranged that the water from one flows into 
another at a lower level. In the final basin a solution con- 
taining about 2 per cent boric acid is obtained. The solu- 
tion is evaporated either in lead lined vessels heated by the 
steam from the fumeroles or in cement-lined tanks having 
steam coils. The crude boric acid is purified by recrystalli- 
zation. 

Exhalations of steam containing boric acid have long been 
known to proceed from the crater of Stromboli on the island 
of Vulcano in the Lipari group. At Vulcano the boric acid 
is precipitated together with sulphur from steam containing 
sulphureted hydrogen emerging from fissures. During an 
eruption of Vesuvius in 1851 boric acid was found in 
fissures. 

Boric acid forms pearly white, laminated crystals, slightly 
soluble in cold water but readily in hot water. When 
heated it loses water and at 140 deg. C. forms pyroboric 
acid. At red heat all the water is expelled and boric an- 
hydride, B,O, results. This is stable and non-volatile even 
at high temperatures. 


Much boric acid is made from the boracite in the Stassfurt 
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salts. ‘The mineral is crushed and heated with just enough 

hydrochloric acid to decompose it. Sulphuric acid is some- 

times used. The following reactions are involved: 
2(MgsBsOys), MyCl, + 12HC1 + 18H,O = 7MgCl, + 16HsBO; 


Boracite Hydro- Water Mag- Boric acid 
chloric nesium 
acid chloride 


Unirep States Deposits 
Borax, the sodium salt of boric acid was first discovered 
in this country by Dr. John A. Veatch in 1856. In the 
vicinity of Clear Lake, California, hot sulphur springs, con- 
taining borax and boric acid were located. ‘The water also 





extinct volcanoes. Several refining plants were located at 
these marshes. Since there were no roads or railroads the 
product had to be hauled in wagons drawn by mule teams 
over the rough ground. 

There were indications to show that the borax of the 
marshes was a secondary deposit, derived from original 
deposits of large dimensions located somewhere in the in- 
terior from whence it was transported by water which 
redeposited the borax upon evaporation during the arid 
season. One of these primary deposits was located by W. T. 
Coleman of San Francisco. It was discovered accidentally 

while prospecting for silver in the 
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Calico Mountains near Death Valley. 
The material was found to be borate of 
lime which occurred in the form of a 


ot 


stratum of snow white color outcropping 
at various points and of an average 
thickness of six feet. The Pacific 
Coast Borax Company obtained pos- 
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session of the deposit. The material 




















was called colemanite. 

The successful development of these 
magnificent deposits was retarded by 
the natural features of the country. It 
was impossible to carry out the chemical 
treatment and purification owing to the 
total absence of fuel and the scarcity of 
water. Consequently the ore has to be 
transported to San Francisco for chemi- 
cal treatment and _ preparation for 
market. 


TREATMENT OF COLEMANITE 








SKETCH MAP OF CALIFORNIA BORAX LOCALITIES 
(After Keyes, Amer. Inst. Min. Engrs., 1909) 


contained chlorides, sulphates and carbonic acid. The 
neighborhood showed marks of comparatively recent vol- 
canic action. The explorer later found a mountain lake 
whose mud contained a great quantity of borax crystals. 
This lake is entirely surrounded by a circle of hills and has 
no outlet. There are many indications to show that the 
bowl of the lake has at one time been the crater of a volcano. 

In Nevada borax was found in 1860. William Troup 
discovered a marsh near Columbus, Nevada, which con- 
tained common salt and sodium-calcium borate or ulexite, 
called “cotton balls.” F. M. Smith discovered the Teels 
Marsh deposits of crude borax, which were of a very rich 
character. He became prominently identified with the borax 
industry of the United States and was the founder of Borax 
Limited of London and its subsidiary, the Pacific Coast 
Borax Company. In the western country he become known 
as “Borax Smith.” 

The Teels Marsh deposit was at first a most remarkable 
sight. The ground was covered with a vast deposit which 
had an appearance not unlike dirty snow. These marshes in 
the wet season assume the form of lakes. In almost every 
instance they are surrounded by hills which allow no outlet 
for the local mountain streams other than the marsh. There 
is every reason to believe that they are the location of 


The mineral is crushed to a fine powder 
and mixed with the requisite amount of 
soda. The mixture is then dissolved 
and stirred. The solution of borax is allowed to stand until 
the carbonate of lime formed has settled. It is then run into 
a tank where on cooling the borax crystallizes out. These 
crystals are redissolved and recrystallized in a pure and 


marketable form. To obtain good crystals the solution should 





CROSS-SECTION OF FURNACE (ANON, CALIFORNIA, BORATE 
DEPOSITS 
(After Keyes, Amer. Inst) Min. ‘Sngrs., 1909) 


cool slowly. Sodium bicarbonate is added to prevent the 


formation of metaborate. The reaction is as follows: 
CasBgOy3H2O -- 2NasCO, + 2NaHCO, = 4CaCO, + NasB,O; + 11H,0 
Colemanite Soda Bicarbonate Carbonate Borax Water 
of soda of lime 


Borax comes in trade in two forms: common or prismatic 
borax Na,B40,10H,O and octahedral borax Na,B,O,5H,O. 
The former is produced as large crystals by crystallization 
from a solution of 22 deg. Beaumé which is allowed to cool 
to 27 deg. C. Octahedral borax is obtained when a borax 
solution is concentrated to 30 deg. Beaumé and cooled only 
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to 56 deg. C. It is permanent in dry air but absorbs moisture 
on exposure and passes into the prismatic variety. 
Practically all the borax of the United States is produced 
by The Pacitic Coast Borax Company, the American Trona 
Corporation, and the West End Chemical Company. 
Pacific Coast This company is the 
largest producer of borax materials in the United States. 


Borax Company: 


Not less than 90 per cent of the total production can be 
credited to its output. The colemanite comes from Death 
Valley Junction, Inyo County, and Lang, Los Angeles County, 
California; also from Clark County, Nevada. Other deposits 
owned by this company are at Furnace Creek, and in the 
Calico Mountains. The company operates refineries at Oak- 
land, California, and Bayonne, New Jersey. 

American Trona Corporation: This Company owns de- 
posits at Searles Lake, California, where borax is produced 
together with potash. 

This concern owns ex- 
tensive deposits of colemanite discovered in 1920 at Callville, 


West End Chemical Company: 


Glass Industry Gains By 


Washington, Clark County, Nevada, and operates refineries 
at San Francisco and Chauncey, New York. 
was organized by F. 


The company 
M. Smith, founder of the American 
borax industry. According to Gale* the deposit is the largest 
individual body of colemanite ever located. At the mine the 
colemanite is crushed to 1-inch size and calcined in an oil- 
fired kiln, so as to cause deflagration of the colemanite 


crystals. The discharge of the kilns is then screened so as to 


separate the clean colemanite from foreign material. It is 
then shipped to the refineries. 
PRODUCTION OF BORATE ORES IN CALIFORNIA‘ 
Year Tons Value 
POET ETO TT ee 120,320 $2,173,000 
Pee eae eer 50,000 1.320.000 
a ee Roe 85,220 2,705,140 
Bees ccna as 129,400 3,988,770 
% Eng. Min. Journal, Oct. 1, 1921, 526 


* Mineral Industry, 1924. 


Patent 


Office Transfer 


By Waldon Faweett 


At first blush, it might not appear plausible that the mere 
circumstances of the transfer of a governmental institution 
from the jurisdiction of one executive department to another 
in Washington should result in any material benefit to the 
glass industry. Yet is it demonstrable that not merely one 
but several practical advantages will accrue to glassdom in 
consequence of the order of President Coolidge placing the 
U.S. Patent Office within the directory of the Department of 
Commerce. 

That, sentimentally, the Patent Office belongs in the Com- 
merce Department, where it has the environment of the other 
Federal activities that render constructive service to the cause 
of business, is only part of the story. More vital is the fact 
that the Patent Office has stood, for years, in need of admin- 
istration sympathetic to the aims, limitations, and ideals of 
modern industry. As Secretary of Commerce Herbert Hoover 
has said, the Patent Office has occupied the role of an orphan. 
Now it has come home. 

» Perhaps the foremost benefit of which the new management 
of the Patent Office gives promise will come from the speed- 
ing up of the routine of examination of inventions. In- 
calculable losses have been sustained in recent years by 
American industry because manufacturers have been obliged 
to hold in abeyance production and marketing plans owing to 
delays in the securance of patent rights. Serious as this has 
been in the case of mechanical patents and process patents, 
it has been, if anything, more embarrassing in the case of 
patents on designs 





especially the designs that have assur- 
ance of no more than transient popularity and which, to reap 
a suitable reward, must needs be given to the public while 
it is in the proper mood. 

In connection with this mention of the supreme need that 
the Patent Office shall turn around more quickly on the 
applications of inventors, it is only fair to acknowledge that 
there has been marked improvement during the past year or 


two, that is to say since Congress granted an increase of 
salaries and increase of personnel to the overworked and 
undermanned Patent Office. The fact remains, however, 
that whereas the Patent Office is no longer years in arrears, 
it is yet six or seven months behind in its work—work which 
every consideration of the welfare of American industry 
demands shall be current at all times. Secretary Hoover pre- 
dicts that vigorous administration will, within a year or two, 
bring the entire range of Patent Office work fully up to date. 

Changed from forlorn hope to confidence by the transfer 
of the inventive clearing house from its inappropriate place 
in the Interior Department, is the prospect that the Patent 
Office will at last have a home of its own and an equipment 
suited to its function. Such is the confidence in the ability 
of Herbert Hoover to visualize to Congress the needs of busi- 
ness and persuade the national legislature to appropriate for 
plant improvement, even in a period of proclaimed economy. 
In reality, of course, it is nothing short of flagrant injustice 
that the Patent Office should have been obliged to wait thus 
long for working quarters and filing equipment commen- 
surate with its position as the hall of archives of American 
industry. For, the Patent Office alone among the institutions 
of the United States government is virtually self-sustaining, 
More 
than that, it has on occasion returned a profit upon its opera- 
tions. So much so that there stands to its credit in the 
U. S. Treasury a surplus sufficient to provide a building of 
its own. 


thanks to the fees paid by American business men. 


It is not, moreover, solely a case of clerical quarters 
insufficient for the present needs of a staff of 1,000 specialists, 
much less for the future demands of rapidly expending activ- 
ities. Overshadowing that in significance to industry, is the 
fact that the present Patent Office is tragically lacking in 
facilities of vermin-proof and fire-proof storage for docu- 
ments which constitute the very foundation of the equities of 
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American business. Upon the preservation of records of 


trade-mark registration, deeds of assignment of patents, 
and the other paper evidence that reposes in the Patent Office 
is dependent validity of title to good will and property rights 
Indeed, 


the Patent Office might suitably and justifiably be converted 


throughout the whole range of American industry. 


into a huge safe deposit vault, so precious are its contents. 

A circumstance that renders logical and beneficial the in- 
corporation of the Patent Office in the Department of Com- 
merce is that the Patent Office no longer has the position of 
comparative independence or isolation among Federal insti- 
tutions that it occupied before the United States became inter- 
nationally interdependent in proportion to its trade expan- 
sion. Under present conditions, the operations of the Patent 
Office necessitate working arrangements for the interchange 
of information with the National Bureau of Standards, and 
On occa- 
sion the censors of invention find it necessary to call upon 


the Bureau of Foreign and Domestic Commerce. 


the government laboratories for analyses, tests, and experi- 
ments. This team play will be facilitated by the centraliza- 
tion of administrative authority. 

An obvious reason for congratulation on the transfer of 
the Patent Office to the general direction of the Secretary of 
Commerce is that the present occupant of that position, 
Herbert Hoover, with his genius for energetic incisive action, 
can be counted upon to cut much of the red tape which has 
heretofore impeded the everyday business man in his con- 
tacts with the Patent Office. A reason no less weighty is 
that the country is by all signs on the eve of several dif- 
ferent projects in legislation which will revolutionize the 
operations of the Patent Office. There is need for a com- 
manding figure to authoritatively voice the position of the 
Patent Office on these issues that are in a state of flux, and 
prospective employment for a strong hand to give effect te 
the new policies if Congress approves them. 

Most radical, perhaps, of the pending proposals which 
affect the Patent Office is the project to supplant the present 


system of design patents with arrangements for recording or 
The 


bill to bring this about has already been reported favorably 


registering original -designs in the Copyright Office. 
in the House of Representatives. A close second in revolu- 
tionary effect is the program for the revision of the U. 5S. 
trade-mark statutes which was prepared by the American Bar 
Association and was recommended for passage by the Patent 
Committee of the U. S. Senate just prior to the close of the 
last session. Nearest, however, to the heart of the new over- 
lord of the Patent Office is a plan just taking form to relieve 
American inventors and American manufacturers of the 
so called, 
S. citizens in disregard of the fact 
that the United States does not make its patent grants to 


hardships of “working clauses,” enforced by 


foreign powers upon U. 


foreigners contingent upon manufacture in this country. 
Secretary Herbert Hoover comes to his new job primed 
with knowledge of numerous instances in which American 
firms that would much prefer to confine their manufacturing 
operations to the United States have been obliged to acquire 
and operate factories in foreign countries merely that they 
might comply with conditions of law that require continuous: 
manufacture in a given country on pain of forfeiture of 
patent rights in that country. This state of affairs is in dis- 
agreeable contrast to the condition in the United States where 
a foreign patentee not only need not manufacture but may, 
for 17 years, prevent manufacture by any other interest in 
this country. Secretary Hoover has taken over the Patent 
Office with a ready-developed determination to remedy this 
condition of discrimination and inequality that bears so 
heavily upon American business men, if he has to urge com- 
plete revision of the U. S. Patent laws to accomplish it. It 
is quite possible, however that this heroic remedy will not be 
necessary, now that the advent of new management at the 
Patent Office assures energetic representations on behalf of 
the United States and its grievance at the International Con- 
vention for the Protection of 
Hague, October 8, 1925. 


Industrial Property at the 





The Use of Zirconia in Glassmaking’ . 
Review of a Paper Read by Prof. W. E. S. Turner Before the Society of Glass Technology 


Professor Turner explained that the subject with which he 
was about to deal had to do with an investigation which was 
incidental to a series which the Department of Glass Tech- 
nology at Sheffield had been carrying out now for quite a 
long time, and this might explain why the material zirconia— 
an oxide which was really very little used in the glass in- 
dustry—came specially under notice. For some years now 
they had been endeavoring at Sheffield to study the proper- 
ties of glasses of different compositions, with a view to im- 
proving their properties, in regard to thermal expansion, 
thermal endurance, heat resistance, and resistance to chemi- 
cals. In the line of this investigation zirconia had been in- 
cluded, and there was really a special reason why this partic- 
ular oxide was brought within the scope of the investigation, 
this being that it was suggested a few years ago that zirconia 
had a very low thermal expansion. This was specially em- 


“From Pottery Gazette and Glass Trade Review. 


phasized in 1918 in the “Chemiker Zeitung” by Arnold, 
who claimed that, by reason of the exceedingly small thermal 
expansion of zirconia, products in which this material was 
employed could be heated to a high temperature and sud- 
denly cooled off without fracture ensuing, and that there was, 
therefore, in this material a resemblance to fused silica, 
which could be heated to a red heat and quenched in water 
without breakage occurring. Zirconia was under study at 
this particular time with a view to its employment as a re- 
fractory material. Very much time and labor had since been 
expended on zirconia with this particular end in view, but, 
so far, only with qualified success. However, one of the out- 
standing virtues of zirconia was said to be that it possessed, 
or was supposed to possess, a very low thermal expansion. 

It seemed, therefore, that just as a glass very rich in silica 
had a lower thermal expansion the more silica there was pres- 


ent, if it were possible to introduce zirconia into glass one 
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might be able to obtain a still better glass from the point of 
view of thermal endurance—the power to resist heat changes 
—in that the glass would have a small coefficient of expan- 
sion. This was, perhaps, the main reason why zirconia had 
preceded certain other oxides in the course of the investiga- 
tions which were being pursued by the Department of Glass 
Technology at Sheffield University. But another reason for 
the interest which had been displayed in this material was 
the possibility of making glasses distinctly more durable and 
resistant to alkaline solutions. By suitable manipulation of 
the composition, most commercial glass could be made to re- 
sist tolerably well the action of water and the action of acids; 
but glasses rich in silica were, in view of the acid reaction, 
naturally prone to attack by alkaline solutions. It was 
thought, therefore, that zirconia might yield a glass distinctly 
less acted upon by alkalis, because, in turn, it was very much 
less acidic in its character than was silica. 

Zirconia had, from time to time, been suggested as a 
medium for producing opal glasses, since zirconia occurred 
in the same periodic classification of elements as tin. It 
was a fact that zirconia had had some application from time 
to time in the production of opacity, but the experience at 
Sheffield had shown that, at any rate, it could only be when 
in conjunction with other materials and in special types of 
glasses or glazes which were capable of producing this 
opacity. Three sets of glasses were investigated, one of which 
contained lime, but, at the moment, reference would be made 
specially to two of these three sets of glasses, in which soda, 
zirconia, and silica only were employed. From a reference 
to slides produced it would be seen that in one of the sets 
of experiments the glasses were stated in terms of molecular 
proportions of the materials, and the effects were studied of 
the replacement of soda and silica, respectively, by zirconia. 
The range of glasses which it was possible to make in this 
way was comparatively restricted; nevertheless, the range 
proved to be far wider than they were led to anticipate as 
being possible, in view of the statements which had been 
made bearing upon the production of opal glasses. 

In one of two sample glasses produced would be seen a 
certain amount of white streaky matter, which was evidently 
due to the stirring up of zirconia frem the bottom of the pot. 
Except for this, the glass would have been clear. This par- 
ticular glass contained 20 per cent of zirconia. The other 
glass, which contained a little more than 10 per cent of zir- 
conia, was comparatively clear. It would thus be seen that 
it was possible to embody a fairly large amount of zirconia in 
a glass batch without producing opacity. 

In a further series of experiments—wherein lime was 
employed as one of the constituents—it was noticed that one 
could embody from 7 to 8 per cent of zirconia without pro- 
ducing any opacity. Thus, it was evident that the opal- 
producing power cf zirconia was distinctly limited, and could 
only be exercised under special conditions—conditions which, 
he feared, could not be specifically defined. 

The additicn of zirconia to a glass batch did, however, 
make the melting of the glass more and more difficult. So 
much had been clearly ascertained in the course of the experi- 
ments. With the addition of small quantities only of zir- 
conia it was quite easy to melt the glasses. In the earlier sets 
of experiments, where the zirconia used was only small in 


quantity, it was possible to melt the glass at a temperature 
of 1,400° C., but this temperature had to be raised consider- 
ably as larger amounts of zirconia were added, for the glass 
then became more viscous, stiff and difficult to work. At cer- 
tain stages of the making there was a resemblance to the be- 
havior of glasses containing alumina. ‘The difference, how- 
ever, between the zirconia glasses and the alumina glasses 
was that the former did not possess the same long working 
range; they set distinctly more quickly. So much for the 
working of the glasses. 

Turning now to the properties of the zirconia glasses. ‘he 
whole of these properties would not be set out fully on the 
present occasion, but it would be useful at this stage to refer 
briefly to the annealing temperature, the thermal expansion, 
and the chemical resistance, the last two because these were 
two of the main objects of the investigation. Firstly, in re- 
gard to the annealing temperature, the effect of glasses con- 
taining zirconia had been studied alongside the tri-silicate 
glasses containing the oxides, lime, magnesia, titania, and 
alumina, which glasses were more or less readily annealed. 
As a generalization, it could be said that the behavior of the 
zirconia glasses as regards annealing fairly closely approxi- 
mated to the behavior of the alumina-containing glasses. 
Any hopes that might have been entertained in this direction 
had not been fulfilled. 

Secondly, from the practical point of view, zirconia did 
not seem to offer any encouragement in the hope of getting a 
glass of lew expansion, and in that way of increasing its 
thermal durability. It might be that the mechanical prop 
ties of such glasses were greatly improved, and that the 
glasses became mechanically stronger, but it would seem that 
no advantage lay in the use of zirconia glasses in order to 
obtain lower thermal expansion. 

Thirdly, with regard to resistance to chemical agents, it 
had been ascertained that when zirconia replaced soda the 
chemical resistance to water was not so good as when titania 
replaced soda, but in one series of experiments it was found 
that as zirconia was substituted for silica to the extent 
from 5 to 11 per cent, there was a marked improvement in 
the resistance to alkaline solutions. This was a distinctly 
noteworthy fact, and the improvement in this respect was 
definitely greater than hyd heen noticed in connection with 
any other oxide up to the present. If any special virtue §i 
the use of zirconia had been demonstrated, it surely lay in 
this one fact. One cculd not say, however, as yet, whether 
it would ever be worth while endeavoring to introduce into 
glass any large quantity of zirconia in order to improve t' 
alkaline resistance. Other factors would necessarily have 
to be taken into consideration, and, for one thing, of course, 
one had to bear in mind that zirconia was a very expensive 
material, and séeing that no special virtues in its use had 
been discovered in relation to its effect upon thermal expan- 
sion and several of the cther im>ecrtant p-operties of a glass, 
it seemed very doubtful whether the greater resistance which 
it offered to alkaline sclutions weuld, of itself, warrant any 
extensive use of zirconia in order to obtain the one desirable 
property which it appeared to promote. 

The chairman observed that although the investigations 
had borne a negative result, such investigations were, of 
themselves, obvicusly useful and necessary. 
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Underwood & Underwood 


Sculptured Tablet Honors the Five Ball Brothers of Muncie 


In grateful appreciation of the beneficent 
deeds of these five men of Muncie, Indiana, 
who donated a modern Auditorium to the 
Muncie Masonic Temple Association for its 
use and for public assemblies of citizens, 
and because of the many other public- 
spirited acts of the donors, the Association 
engaged a New York sculptor, Gerome 
Brush, to design and model the tablet shown 
above, in honor of its benefactors. 

The gift of the Auditorium by the five 
members of the Ball family was announced 
in February, 1922, as part of a great phil- 
anthropic and educational plan involving 
the expenditure of a million dollars and in- 


cluding gifts to various schools, colleges, 
hospitals and other public institutions. The 
contributors Frank C., Edmund B., 
George A., and Lucius L. Ball, and the 
Estate of William C. Ball who died in 1921. 
Quite recently another gap was made in the 
group by the death on March 8, 1925 of 
Edmund B. Ball. 

The interest of the glass industry in this 
band of brothers has always been keen be- 
cause they have been the men responsible 
for the upbuilding of the great glass manu- 
facturing business of Ball Brothérs Company, 
carried on at Muncie and at Wichita Falls. 

The inscription on the tablet reads: 


were 


“This Auditorium is the gift of these brothers whose beneficent interest 
in works of Charity, Religion and Education enriched many communities 
Dedicated to the usages of Masonry and under such control its convenience 
is extended to the public for assemblies devoted to the promotion of 
general welfare and liberal arts, in grateful appreciation this tablet is 


placed by 


The Muncie Masonic Temple Association, 1924” 
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When the Margin is Narrow 

The break in stock prices, the decline in the price of wheat, 
the failure of a great railway system and the depression pre- 
vailing in one of the nation’s basic industries have com- 
bined to put a damper on the optimism emanating from the 
The boom 
which was predicted to follow rising prices in Wall Street 
has somehow failed to materialize. 


financial district at the beginning of the year. 


It is being felt that 
while business in most lines is fair and probably may im- 
prove during the course of the year, there are no indications 
that boom times are ahead. A large volume of business is 
likely to show a small profit under prevailing conditions. 

Under the circumstances it is evident that only those con- 
cerns using efficient methods of production and distribution 
will realize gains. In times like the present the stopping of 
a few leaks may prove to be the deciding factor between 
profit or loss when the balance is made up. 

With prices of fuel, raw materials, labor and transportation 
practically fixed it may appear impossible to effect economies. 
Yet it is common to see industries make little or no profits, 
while others producing the same ware, situated in the same 
location, facing the same problems do well, year after year. 
It is not always the concern with the most.system that shows 
the best results. Some great industries have been brought to 
the brink of ruin due to demoralization caused by the sub- 
stitution of “system’’ for common sense. 

The successful type of manager is he who never loses the 
capacity to look for improvement in methods, even if they 
have been applied for years in his factory. If Michael 
Owens had been satisfied to produce bottles in the manner 
in which they always had been made, glassmakers might 
still be blowing bottles. There is no such a thing as the last 
word in efficient production. Changes may often be made 
at slight cost in the methods of handling raw materials and 
finished products resulting in important economies. Better util- 
ization of fuel, prevention of heat losses, omission from 
batches of unnecessary ingredients, decrease of breakage by 
better annealing, some or all of these items may be considered 
without regard to established practice. Solution of simple 
problems of this nature may spell the difference between 
success and failure when the margin is narrow. 





An Important Decision 

A recent decision of the Kings County Court to the effect 
that concrete products may not be used as a substitute for 
brick promises to have a far-reaching effect on the substitu- 
tion evil prevailing in the building industry. The decision 
has been upheld by the New York Supreme Court. It is 
believed to establish a precedent upon which important 
changes may be effected in the building business. 

The influence of this decision on the glass division of the 
building industry may aid towards suppression of sub- 
stitution of imported products for American-made window, 
plate and mirror glass. Heretofore it has been common prac- 
tice to use foreign glass notwithstanding the fact that glass 
By the 
adoption of a symbol or device on the American product the 
owner, duly apprised of any substitution, would have the 
right to recovery under the recent court decision. 


of American origin was specified in the contract. 
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Question 71. Wart is A Direct-FirEp FURNACE? 

Answer: As for a definition of a direct-fired furnace, that 
will have to be made with qualifiers. 

To my mind, a direct-fired furnace is of the type that was in 
use in the old days before the advent of gas producers, Siemen’s 
regenerators, or recuperators. It is of the reverberatory type, 
the raw fuel being fed directly into the furnace proper, 
whereby the furnace benefits by the radiant heat of the fuel bed 
and the flame heat of the fuel but wastes all the heat contained 
in the products of combustion after they pass out of the com- 
bustion chamber. 

In this connection I might state that many of the direct-fired, 
so called, “deep eyed” furnaces in South Jersey have recently 
been converted from coal to oil burning by the simple expedient 
of placing a burner into the “shuer hole” door. 

I think it would be fairly safe to classify as direct-fired, all 
furnaces or tanks that use no auxilliary appliances such as gas 
producers, regenerators, recuperators, etc. in their operation. 

In changing rom coal to oil burning in the furnaces mentioned 
above | would not consider the oil pump and blower as auxiliary 
appliances any more than I would a mechanical stoker if used 
to replace the “shuerer” who wields a _ wicked shovel. 
—E. W. Koering. 

Question 72. RAw MaAtTERIALS FOR BOTTLE MANUFACTURE. 
(From Peru.) For the purpose of bottle manufacturing we 
have available deposits of sand and limestone having the follow- 
ing composition : 


Sand Limestone 
OS Seer 96.70% ES ee oe 5.56% 
Iron oxide ....... 0.81% Iron oxide ...... 2.14% 
PE Soa eu cae 1.40% ee 3.66% 
RS case. wikacaes 0.42% Carbonate of Lime 84.71% 
Magnesia ........ 0.13% Carbonate of Mag- 
Ignition loss ..... 0.47% es 4.02% 


We can obtain at low cost German cullet, samples of which 
have been analyzed with the following results: 


1  . 3 
RE 3552 lee Pisces cals 64.60 63.21 56.50 
oe eS Pee eer 1.78 2.93 2.37 
OS Ree Pree 8.52 6.73 12.33 
ia gad ecb ds Rein wares 10.82 13.94 13.25 
I 6 oo hea vecwees 3.04 1.56 1.85 
SOG GRIME oc. cccscccss 11.24 11.63 13.70 


We desire to have some advice as to the best formula to 
use, which will enable us to add as much cullet as possible. 
his cullet has been used in other instances and proved to pro- 
duce a very hard, tough glass, not well suited to machine made 
bottles. The glass had a tendency to devitrify in the feeder boots 
and it was found necessary to use it in small quantities. However, 
since no other cullet will be available for some time and on account 
of its low cost we should like to use as much as possible. 

ANswER: The following batch would be: well adapted to use 
with automatic or semi-automatic machinery and with the raw 
materials at your disposal : 


OS ee a Lee 1,000 Ibs. 
Soda ash (dense 58%) .... 420 “ 
NE ig. 6 craters Gren avenes 200 “ 


This batch would yield glass of approximately the following 
composition : 


PN i BEY 5.6 5c cane ewes 71.88 % 
NE Sen eee ee 0.91 “ 
(it SE es ee i 
eae Gece aid os Saad ye 
pO NR ree ee es “ 
er CN es eee 18.00 “ 


An amber color can be obtained by adding certain amounts of 
iron oxide and manganese, depending on the shade desired. It is 
probable that no addition of iron oxide would be necessary. since 
there appears to be enough in the batch and cullet. It would then 
only be necessary to add about 75 lbs. of manganese per 1,000 Ibs. 
of sand. 

You are doubtless aware of the fact that a batch with much less 
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Ee MM soda ash is used when bottles are hand blown. In this country 
= . e . machine made bottles run from 7 to 8% in CaO and from 16 to 
3 Technical Consultation Service 1844% in Na.O. For the sake of economy the amount of soda 


ash could be reduced to 400 lbs. without affecting the production 
materially. 

It is realized of course that more lime and less soda would pro- 
duce a more stable glass. Such a glass is especially desirable for 
wine, since the acid present in wine would in the course of time 
attack glass high in sodium oxide. The wine would thus become 
unfit for consumption. 

The analyses of the bottle glass show that rock has been used as 
a batch ingredient. This is a common practice in Europe. The 
rocks used are basalt, feldspar, obsidian, phonolite, trachyte, etc. 
There is no objection against the use of rocks for bottle manu- 
facture. However, if the amount of alumina exceeds 8% there 
appears a tendency to devitrification and toughness, especially un- 
desirable when machinery is used. For this reason it would be 
advisable not to use more than 35% cullet of this sort. It is pos- 
sible that more cullet could be used, depending on furnace and 
operating conditions. But it would be a safer policy to begin with 
not more than 35% and continuously increase the amount until 
the proper quantity to use is found under the conditions prevail 
ing in your plant.—J. B. K. 


Correspondence 


Rated Capacities of Pot Furnaces and Tanks 
To tHe Epitor or THe GLaAss INbustryY: 

I agree with the suggestion of Mr. E. W. Koermg on page 
7 of the January 1925 issue regarding the need for a uniform 
system of rating for tanks and furnaces, but I would complete 
the formula by adding the general specification of the glass 
melted in the tank, for instance, window or bottle glass, rolled 
glass, etc. Furthermore, as the total capacity of the tank is 
generally much affected by the capacity of the working end, 
which capacity does not have any influence on the efficiency of 
the tank, I believe the size of the melting end should be given, 
one of the dimensions indicating the length of the flames’ travel. 
Consequently the formula should be, for instance, 

“A bottle glass tank, 20-80 tons, 25 x 15 x 3 ft. melting end, 
flames’ travel, 15 ft.” 

I hope to hear further discussion on this suggestion. 

(5. F. Durour, 
Engineer. 
Aniche, (Nord.), France, 
February 14, 1925. 


To THe Epitor or THe GLaAss INpustry: 

I have your letter of February 26, enclosing copy of a letter 
written by Mr. G. F. Dufour of Aniche, France, in which he 
comments on my article in your January 1925, issne on “Rated 
Capacities of Pot Furnaces and Tanks.” 

I am glad to note that there has been some discussion on the 
subject of a uniform rating of capacities of tanks and pot furnaces. 
The suggestion of Mr. Dufour is a good one as it aids in giving 
a clearer idea of the particular tank in question. In other words 
it enables one to picture in the mind the size and shape of the 
tank. 

A good definition should be concise and at the same time tell 
all that needs to be told. 

Your letter brings to mind another element in connection with 
furnace and tank ratings, and that is, some method of comparing 
the efficiencies of different units. 

As regards the efficiency of a furnace or tank, there is material 
for considerable discussion. It might be interesting to derive 
some formulas by which the relative efficiency of various units 
may be determined. For instance, the net efficiency of a unit 
might be expressed by the formula: 

Tons glass output .” 
Efficiency number 
(not per cent) 





Tons coal input, or 
its equivalent. 
E. W. Koerine, 
Vineland, N. J. Civil Engineer. 
March 24, 1925. 
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MeEtHop oF MAKING VARIEGATED GLAss. 
1925. Ira H. Freese, Clarksburg, W. Va. 
invention relates to what is believed 
to be an entirely new method for 
making variegated glass, more par- 
ticularly marbles, and one of its ad- 
vantages is that such glass may be 
produced while it is flowing in a 
stream from the furnace or flow 
spout. By this method glass or other 
coloring substance of any desired 
color may be injected into the center 
of the flowing glass stream, thereby 
greatly reducing the 
ufacture of 


1,529,947. Mar. 17, 
Filed 4/15/22. This 


cost of man- 
marbles or — similar 
articles, or several colors may be used 
producing variegated glass. 





PLATE GLASS—ANNEALING LEHR. 1,530,190. 
William J. 


Mar. 
Lytle, assignor to H. L 


. 17, 1925. 
Kdwin E. Milner 


and 


Dixon Co., Pittsburgh, 
Pa. Filed 6/15/21. This 
invention includes an 
annealing lehr having a 
muffle chamber at the 
oven end and a lehr end 
in line with the mufte 
chamber and communi- 
cating therewith, the top 
wall of the muffle cham- 
ber having a plurality of 
longitudinally extending 
heating flues, at least one of the heating flues having a damper 
controlled offtake leading therefrom to control the offtake of 
heating gases 











MaAcHINE FOR GRINDING BoTTLES AND Stoppers. 1,530,058 Mar. 
17, 1925. William H. Ranagan, Vineland, N. J. Filed 11/3/23. 
The invention relates to a machine 
which comprises a vertical shaft, a 
member rotatably mounted on the 
shaft, carriages mounted on the 
member, tools mounted, one above 
carriage and rotating with 
the member, means for resiliently 
pressing the carriages individually 
upwards towards the tools, in- 
dividual gears for rotating the 
tools on their axes, a central gear 
for rotating the gears simultane- 
ously, individual levers mounted to 
depress said carriages, a cam on 
the central gear and means for de- 
pressing the levers slightly from 
the cam, and a cam adapted to 
depress the individual carriages at a part of their path of travel 
to permit the positioning or removal of an article to be operated 
upon. 


each 





PLUNGER BASIN 
7, 1925. 


Pacific 


ror GLAss-Feepinc Boots. 1,532,514. Apr. 
Harry Raynes, San Francisco, Cal., assignor to Illinois- 
Glass Co. Filed 7/16/23. This invention relates to 
plunger basins for glass feeding boots, and has for its object to 
provide a basin which will act as a separate chamber or con- 
tainer for a small body of glass to be acted upon by a plunger, 
thus avoiding the necessity for the plunger operating on the 
large body of glass contained in the boot. It includes a glass 
feeding boot, a basin secured to the bottom thereof and having 
a rectangular opening with flanges at opposite sides thereof, the 
flanges being provided on their inner faces with grooves, a frame 
having tongues to enter the grooves for supporting the 


Recent Patents 


NEW INVENTIONS DESIGNED TO IMPROVE GLASS AND THE MEANS OF PRODUCING IT 
Complete copies of U. S. Patent Specifications may be obtained fr2m the Commissioner of Patents, Washington, D. C. Price 16c each 
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frame slidably upon the basin and a bushing 


removably carried 
by the frame and forming a discharge orifice 


for the basin. 


GLAss Furnace. 1,330,628. Mar. 24, 19235. 
man. Butler, Pa. Filed 3/5/19. This 
glass melting furnace com- 
prising piers and arches 
each formed of a single 
block of refractory ma- 
terial having substanially 
horizontally alined ledges 
formed on their inner sur- 
faces and wall portions ex- 
tending upwardly from the 
ledges, and a crown disposed between oppositely arranged sets 
of piers and arches, opposite edges of the crown resting upon 
the respective wall portions above the ledges and the ledges 


Frank E. Trout- 
invention 


relates to a 





serving to shield the contacting surfaces of the crown and wall 
portions from direct action of the hot gases. 
MEANS FoR TRANSPORTING GLAss ArTICLES. 1,532,255 . Apr. 


7, 1925. William J. Miller, Swissvale, Pa. Filed 11/21/21. 

This invention comprises a mechanism 
for transporting hollow articles of glass, 
a vacuum gripper for the mechanism 
provided with a depending flange con- 
toured to fit the wall of the article from 
without and the surface contoured to fit 
the wall of the article from within, the 
member being provided with an interior 
chamber in communication with the 
space between the flange and the sur- 
face, which space ‘s closed by the article 
when engaged by the gripper, the cham- 
her being in communication with the 
interior of the article, means for apply- 
ing vacuum to prevent the collapse of the article. 





METHOD AND APPARATUS FOR MAKING SHEET GLAss. 1,532,134. 
\pr. 7, 1925. Frederick Gelstharp, Tarentum, Pa., assignor to 
Pittsburgh Pate Glass Co. Filed 6/12/22. The invention in- 
volves certain improvements over the apparatus and procedure 
heretofore contemplated in 
the art of making sheet 1 
glass, in which the water 
cooled rolling members em- 
ployed to form a continuous 
glass sheet were placed in 
the wall of a tank with the 
molten glass contacting with 
a very large proportion of 
the area of the rolls. It 
consists of a receptacle con- 
taining a bath of molten 
glass and having an outlet passage through its wall below the 
surface of the glass, a pair of fluid cooled rolling members 
spaced apart with the space therebetween adjacent the passage 
and in opposition thereto, a pair of lip members at the outer end 
of the passage projecting between the rolling members and 
serving as shields for the rolling members to reduce the area 
of contact between the rolling members and the glass, and means 
for rotating at least one of the rolling members to govern the 
speed of movement of the glass there between. 









































ORNAMENTAL GLAss AND Process oF MAKING It. — 1,531,089. 
Mar. 24, 1925. Frederick Gelstharp, Tarentum, Pa., assignor 
to Pittsburgh Plate Glass Co. Filed 3/27/24. The invention 
relates to a process of making ornamental glass, which consists 


in continuously forming, from a body of molten glass, a ribbon 
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or sheet having a chilled, slightly roughened surface, and during 
such formation, and while the sheet or ribbon is setting main- 
taining such a relatively hiv temperature for such time as to 
produce a bright lustrous fnish without removing the surface 
irregularities which give it its rough appearance. 

MetHop OF MANUFACTURING GLAss Motps. 1,530,728. Mar. 
24, 1925. Peter Kucera, Pittsburgh, Pa. Filed 6/28/24. This 
invention relates to the manufac- : 
ture of rods and more _par- 
ticularly to the manufacture of 
reinforced glass rods. It em- 
bodies a method of continuously 
forming reinforced glass _ rods bs 
which consists in flowing molten 
glass along a hollow rotating 
support, controlling the rate of 
flow of the molten glass passing 
a rod longitudinally through the 
support and drawing a_ rod 
around the wire from the molten 
glass at one end of the support. 
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Motp FoR MAKING GLASSWARE. 


1,532,162. . Ape. 7, 1925. 
Frederick W. Stewart, Oak Park, Ill., assignor to Inland Glass 


Co., Chicago, Ill. Filed 2/23/ 
23. The invention relates to 
a mold for forming — glass 
articles comprising an upper 
mold part made up of horizontal 
swinging sections, the inner 
eed CoD Gan walls of the mold part having 
flutes formed therein terminat- 
ing in scallops, a_ vertically 
movable lower mold part hav- 
ing scallops at its upper edge 
adapted to engage with the 
first-named scallops, a cylinder, 
a piston, connections between 
the piston and the lower 
mold part, a fluid supply pipe, a valve, a handle for closing 
the upper mold sections, connections between the handle and the 
valve, whereby when the handle is moved to close the upper 
section the fluid is admitted to the lower end of the cylinder, 
and when the handle is moved to open the mold sections the fluid 
is admitted to the upper end of the cylinder. 
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AUTOMATIC . ass-BLowING MACHINE. 
1925. Harvey 


1,532,077. Mar. 31, 
. Quackenbush and Cleveland H. Quackenbush, 
of Cleveland, assignor to General 
Electric Co., Schenectady, N. Y. 
Filed 2/27/20. The invention re- 
lates to improvement in automatic 
machines for blowing incandescent 
lamp bulbs, etc. The objects are 
first, to provide better regulation of 
the air supplied to the glass to be 
blown through an improved air 
regulating and distributing mechan- 
ism; second, to decrease the amount 
of breakage by using glass tubing 
of a larger diameter than that of 
the neck of the bulb mold; third, 
to provide automatic means for 
lowering the glass tubing the proper 
distance at the proper time. 











Gtass-Cuttine Taste. 1,532,910. Apr. 7, 1925. Lawrence 
V. McCann, Jeannette, Pa. Filed 3/13/24. The invention com- 
prises a glass-cutting table, the combination with a table body, 
of a pin bar slidably mounted on the body, a bearing plate se- 
cured to an end edge of the body and having a slotted portion 
Projecting beyond the edge, an eye bolt having its shank ex- 
tended through the slotted portion of the bearing plate and its 
eye engaged over the pin at the adjacent end of the pin bar, and 
securing nuts mounted upon the shank of the eye bolt and 
adapted to be turned home against the opposite sides of the 
bearing plates. 


Process AND APPARATUS FOR CONTROLLING THE [FEEDING OF 
Giass. 1,532,254. Apr. 7, 1925. William J. Miller, Swissvale, 
Pa. Filed 11/21/21. This in- oo 3 
vention includes apparatus for 
regulating a glass feeder com- 
prising a movable member 
adapted by its movement to 
vary the delivery of glass from 
the feeder, means for ascertain 
ing the quality of glass con- 
tained in mold-charges delivered 
by the feeder, and means, 
automatically operable, in re- 
sponse to abnormal actuation 
of the ascertaining means, for 
moving the movable member. 








LeHR-FEEDING MECHANISM. 1,331,040. Mar. 24, 1925. Theo- 
dore C. Steimer deceased, by Chas. M. Steimer, executor, 
Pittsburgh, Pa., 
a. assignor to Hart- 
a“ ford Empire Co. 
Filed 5/18/20. 
This invention re- 
lates to a lehr feed- 
ing mechanism, 
having the com- 
bination of a lehr 
and_ continuously 
moving means for 
feeding articles therethrough, of a rotary wheel adapted to re- 
ceive and support from below the articles, means for feeding 
articles to the wheel, and means for shoving articles from off 
the wheel and on to the continuously moving means. 




















MetHop oF Forminc Hottow GLassware. 1,532,163. Apr. 


7, 1925. Frederick W. Stewart, Oak Park, Ill, assignor to In- 


land Glass Co., Chicago, Ill. Filed ae ros | MOS 


2/23/23. The invention consists gen- 
erally stated in pressing a blank in 
a suitable mold, sticking up the open 
end of the blank with a sticking-up 
tool having an air passage extended 
through it, reheating the blank where 
necessary, introducing the blank into 
a blow-mold and blowing the blank 
with air admitted through the stick- 
ing-up tool. This invention is espe- 
cially adaptable for forming hollow 
glassware such as tumblers and other 
similar articles. 











MetHop oF Drawinc GLass AND APPARATUS THEREFOR. 
932,182. Apr. 7, 1925. 


William E. Heal, of Washington, D. C. 
Filed 3/27/23. This in- 


vention comprises chiefly a 


























| method of drawing glass 
E which includes lowering a 
“i box-like receptacle having 
7H spaced slots in its side 
_W walls, into a body of 
<4 molten glass, raising the 
4 receptacle and maintaining 
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ri a os a a SOROS WINSEDY. Te Qines on 
ez, Lara Dea, Uo, Ville eld: its ee St 














the receptacle will tend to 
flow through the slots by 
gravity and return to the body of molten glass, and drawing 
sheets of glass from the glass in the receptacle. 


Conveyor CoNsTRUCTION FoR HEATED GLAssware. 1,531,310. 
Mar. 31, 1925. Alexander Samuelson, Terre Haute, Ind., 
assignor to Chapman J. Root, Terre Haute, Ind. Filed 7/29/22. 
This invention relates to means for transporting heated glass- 
ware from the mold to other operating means, such as annealing 
ovens or lehrs. The chief feature consists in roughening the 
glassware supporting and guiding surfaces of the conveying con- 
struction to reduce the surface in contact with the glassware and 
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thereby form an air cushion between the glassware and the re- 
maining surface, the rapid transfer of heat from the 
glassware to the conveying and guiding means is reduced, which 
eliminates the production of strains in the giassware and prevents 
cracking thereof, or undue distigurement of the exterior surface 
of the glassware. 


whereby 


Mowp. 1,531,415. Mar. 31, 1925. Howard 
N. Y., assignor of Corning Glass Works. 
invention comprises a mold 
consisting of a hollow shell, 
open at the bottom, and 
having upper and lower in- 
turned flanges, a mold bottom 
positioned within the shell 
and spaced therefrom, the 
upper edge of the mold 
bottom engaging the upper 
flange of the shell, radial 
fins extending from the mold bottom and engaging the lower 
flange of the shell, whereby a chamber for a cooling fluid is 
formed in the space between the shell and bottom, and openings 
formed in the upper portion of the shell to permit the cooling 
fluid in the chamber to pass outwardly through the shell. 


Said, Corning, 


This 


Filed 11/22/22. 








APPARATUS FOR PropucING A ConTINUOUS STRIP OF GLAss. 

1,532,704. Apr. 7, 1924. Ernest B. Le Mare, St. Helens, 
England, assignor to Pilkington Bros. 

— - Ltd., Liverpool, England. Filed 9/16/ 

: {=p 24. This invention comprises an ap- 

Ke paratus for producing a continuous 





strip of glass flat and free from de- 
fects by rolling glass contained in a 
pool formed on one member of the 
rolling apparatus and fed with a melt- 
ing tank, the combination with the 
rolling apparatus of side walls confirm- 
ing the pool up to the pass thereof, the 
side walls diverging from the feeding 
point of the pool to the pass of the 
rolling apparatus in curves approxi- 
mating to those of the edges of an un- 
confined pool, and heating means in the side walls adapted to 
maintain the latter at a high temperature. 




















1,530,629. 
Christie, 


GLAss. 
H. 


METHOD AND APPARATUS FOR CASTING PLATE 
Mar. 24, 1925. Frank E. Troutman and Charles 
Butler, Pa. Filed 7/24/22. This in- 
vention has special reference to the dis- 
charge of molten glass from a_ tank 
and delivery of the discharged glass 
upon the casting table. It comprises 
placing the glass in a receptacle having 
a downwardly opening outlet, permitting 
glass to flow through the outlet, in- 
terrupting the flow of glass by means 
of a fluid-cooled closure member, chill- 
ing a portion of the glass adjacent to 
the outlet, withdrawing the closure 
member, thrusting into the outlet 
a member having a head adapted to 
pierce the solidified glass, and adapted 
to then hecome embedded in the glass, 
and then withdrawing the member, thereby removing the solidi- 
fied glass and permitting a fresh portion of glass to flow through 
the outlet. 





APPARATUS 
1925. Ira 


invention 


FOR MAKING VARIEGATED GLAss. 1,529,948. Mar. 
17, H. Freese, Clarksburg, W. Va. Filed 3/5/23. 
The comprises an apparatus for making variegated 
glass articles, including means for producing two or more streams 
of glass of different hue, said streams being polygonal in cross- 
section, means for severing said streams into glass charges, and 
means for feeding said glass charges to a single forming device, 
whereby variegated glass is formed. 

1,531,613. Mar. 


Filed 3/17/22. 


DECORATING. 
Hommel, Pittsburgh, Pa. 


GLASS 


31, 
The 


1925. 


invention 


Oscar 
relates 


to a method of decorating vitreous ware which consists in form- 
ing a design on the ware, sprinkling relatively coarse granulated 
glass on the design, then sprinkling a relatively fine powdered 
glass over the relatively coarse glass and then firing the same. 


GLAss PRESSING AND BLowING MacHiINe. 1,529,661. 
17, 1925. Edward Miller, Columbus, O. Filed 5/25/22. 
invention includes a machine for pressing 
and blowing glass vessels, the combination 
of a plurality of neck ring molds each 
composed of horizontally closable sections, 
a plurality of co-operating body molds 
each composed of horizontally closable 
sections, a plurality of vertically movable 
parison molds each adapted to co-operate 
with a neck ring mold to form a parison, 
a horizontally slidable carrier for each of 
the parison molds, a body mold bottom 
fixedly mounted on each of the carriers 
and means for automatically shifting the 
carrier to place one of the parison molds into position for pro- 
jection into co-operating relation with one of the neck ring 
molds and a body mold bottom into co-operating relation with 
the sections of the body mold of another neck ring mold. 


Mar. 
The 








MACHINE FOR MAKING BottLes or ViAcs. 1,530,884. Mar. 
24, 1925. Joseph Conde, Vineland, N. J.; Isabella S. Conde 
Executrix of said Joseph Conde deceased, assignor by mesne 
assignments, to Kimble Glass Co., Vineland, N. J. Filed 8/29/21. 
The invention relates to a ma- 
chine capable of automatically 
making glass bottles or vials 
and also adapted for making 
parts of the same so that the 
articles can be finished either 
by hand or upon some other 
machine. The machine com- 
prises a combination of a sup- 
porting trackway having a 
declivity blank supporting 
means in register with the declivity, means to heat the blank 
while on the supporting means, means to rotate the blank while 
on the supporting means, glass-working mechanism positioned to 
act on the blank while the latter is supported by these means, 
an endless conveyor for feeding the blank along the trackway 
with the blank supported on the latter, and means to operate 
the conveyor continuously, whereby the blank upon reaching the 
declivity descends the latter ahead of the conveyor and tempo- 
rarily dwells on the supporting means during the action thereon 
of the glass-working mechanism whereupon the conveyor having 
caught up with the blank transports it onwardly from the sup- 
porting means. 








TRAVELING 


FUNNEL Guipe For GLAss-ForMING MACHINE. 
1,531,559. Mar. 31, 1925. James W. Lynch, Anderson, Ind., 
assignor to Lynch Glass 
Machinery Co. Filed 
4/11/24. This invention 
consists of a traveling 
funnel guide for forming 
machines having glass 


molds traveling in a cur- 
vilinear path comprising a 
supporting arm pivoted at 
one end. and having a 
funnel at its free end, 
driving abutments movable 
in time with the molds, a 
latch movable with the 
supporting armand 
adapted to be engaged 
successively by the driving 
abutments, and means for 
shifting the latch to dis- 
engage it from the driving abutments at the end of the travel 
of the funnel. 
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Glass Factory Equipment and Supplies 


THE GLASS INDUSTRY will be glad to publish descriptions of new and useful devices, machinery and supplies of interest to the glass 
manu‘acturing trade. Most of the informationn printed in this department comes direct from the manufacturers of the products described. 


~My 


Day Tank with Stack Recuperator 


The Chapman-Stein recuperative day tank here illustrated 
utilizes the waste heat to preheat the air supplied for combustion. 
\s expressed by the designers of this tank, preheated air gives a 
high flame temperature without the use of excess air in large 
amounts. Fuel is thereby saved, available temperature in the 
tank is increased without hurting the color, and better quality of 
glass is the result. 

As shown by the diagram, in this furnace the waste gases 
pass directly up between the tile while the air entering at the 
top descends slowly through the recuperator, reaching its highest 
temperature immediately be- 
fore entering the furnace. 
With the air and waste gases 
separated by only 34” of high 
grade refractory material, it 
is possible to send a large 
proportion of the heat in the 
waste gases back into the air 
used for combustion. Ordi- 
nary day tanks using cold air 
for combustion require a large 
amount of excess air and con- 
sequently more fuel to give 
the temperature necessary for 
proper melting. This runs up 
the fuel bill and, due to the 
































SECTIONAL VIEW OF STACK RECUPERATOR 
oxidizing flame, makes it difficult to hold color, and sometimes 
burns out the color entirely. 

Installations in actual operation at the Jefferson Glass Company, 
Follansbee, W. Va., and Corning Glass Works, Corning, N. Y., 
have proved so satisfactory that the builders of the tank, Chapman- 
Stein Furnace Company, of Mt. Vernon, O., are now guaranteeing 
a saving of 25 to 50 per cent in fuel over day tanks of the ordinary 
type. 


A New Gun for Making Furnace Repairs 
Relining, patching or surfacing furnace walls with great speed 
and at low cost, is being accomplished by the use of this device. 

Refractory materials of plastic consistency to conform with the 
best refractory practice of today in the maintenance of boiler and 
furnaces walls are applied with this gun, which is operated by 
compressed air. 

Obviously a great saving is made in labor, time and material 
over former methods of repair. The new device does in minutes 
what in the past has taken hours to do by older methods. 

\ valuable feature is that it also enables quick repairs to be 


made or hot patching of furnaces walls or baffles in places not 
easily reached by hand patching methods. The necessity of lower- 
ing the furnace temperature before beginning repairs is done away 
with. The nozzle of the gun may be inserted through a port or 
other opening and repairs made at any temperature, 

Pre-mixed refractory material is placed in the gun. The nozzle 
is then pointed at the place to be repaired, and the gun operator, 
by handling the vaive controls, forces the mixture from the gun 
through a section of hose to the nozzle. 

Pressure required will vary from 90 to 100 pounds, depending 
on the nature of the material. For heavy plastic mixtures, pres- 
sure from 95 to 100 pounds is used; with thin mixtures work has 
been done at pressure as low as 50 pounds. 

\s the illustration shows, the gun consists of a cast iron cylinder 
from which the material is forced by pressure applied to the piston. 
Pre-mixed plastic material is placed in the gun through a charg- 
ing opening (A) in the top. 

Pressure is applied at the bottom of a piston, through pipe con- 
nection P and controlled by valve B. 


As the piston rises, the 
mixture is forced into the Y 


connection C from which point it is 

















OUIGLEY GUN FOR APPLYING PLASTIC REFRACTORIES 
carried through the hose to the nozzle by the combined pressure 
of the piston and pressure through the air control valve D. 

The gun has a capacity of 2 cubic feet of mixed material. It is 
mounted on 3 wheels, and can be easily moved from place to place 
around the plant. When not required for furnace repair work the 
gun can be used about the plant for rough white-washing, spraying 
paint or handling plastic mixtures such as stucco. 

It is manufactured by Quigley Furnace Specialties Co., 25 Dey 
street, New York. 
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R. D. Landrum Enters New Field 


Glass men together with the entire ceramic industry will be 
much interested to learn that Robert D. Landrum, past president 
of the American Ceramic Society and until recently connected 
with the Vitreous Enameling 
Company, Cleveland, O., has be- 
come associated with the Tit- 
anium Alloy Manufacturing 
Company, Niagara Falls, N. Y., 
manager of their ceramic 
materials department. Mr. 
Landrum will have _ entire 
charge of sales and_ service 
work on all materials made by 


as 


the company for the ceramic 
industries. 

For the present he will de- 
vote most of his time to as- 


sisting his friends in the enam- 
eling industry to use Opax, a 
commercial oxide of zirconium 
recently developed by the com- 
pany which is said to produce 
great opacity and add many de- 
sirable qualities to the enamel 
that are not added by any other pigment. Later on Mr. Landrum 
expects to do some development work on the use of zirconium and 
titanium compounds in glass. 

Mr. Landrum’s activities have brought him into contact with 
many men in the glass field. He is a chemical engineer, was 
born at Terre Haute, Indiana, and attended the Rose Polytechnic 
Institue in that city. He was chemist and enameler at the Colum- 
bian Enameling and Stamping Company, later associate professor of 
chemistry at the University of Kansas, chemical engineer for the 
Lisk Manufacturing Company, Canandaigua, N. Y., and con- 
sulting engineer for the Michigan Enameling Works, Kalamazoo, 
Mich., and the General Stamping Company, Canton, O. From 
1914 to 1922 he was chemical engiméér and manager of the service 
department of Harshaw, Fuller & Goodwin Company, manufac 
turers of industrial chemicals, and vice-president of the Vitreous 
Enameling Company and Vitreous Steel Products 
Cleveland, since 1922. 

He has long been a member of the American Ceramic Society, 
being chairman of the Society’s war service committee from 1917 
to 1919; trustee, 1918-1920; vice-president, 1923-1924 and_presi- 
dent, 1924-1925. 

He is a member of the American Chemical Society, Cleveland 
Section; Cleveland Engineering Society; Society of Chemical 
Industry; Societe de Chimie Industrielle; fellow A. A. A. S., and 
member of the Cleveland Chamber of Commerce. He is also a 
member of numerous clubs and author of the book “Enamel” 
published in 1918. He has contributed numerous articles and 
technical papers to various journals. 

Mr. Landrum has opened a temporary office at 6007 Euclid 
Avenue, Cleveland, O., but expects later to make his headquarters 
at the company’s sales office and works at Niagara Falls. 





R. D. LANDRUM 
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Thatcher Merger Ordered Dissolved 


An order issued by the United States Circuit Court of Appeals 
at Philadelphia, Pa., on April 16, in the case of the Government 
against the Thatcher Manufacturing Company, instructed that 
company to divest itself of the ownership of the Essex Glass Com- 
pany, Mt. Vernon, O.; the Travis Glass Company, Clarksburg, 
W. Va., and the Lockport Glass Company, Lockport, N. Y., 
which it acquired in 
$3,000,000. 

These companies were engaged in the manufacture of milk 
bottles and other glass containers and the action was on an appeal 
by the Federal Trade Commission to enforce its decree that 


1920 in a deal involving approximately 
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the merger be dissolved because it was consummated in violation 
of the Clayton anti-trust law, in that the Thatcher company had 


absorbed the other concerns for the purpose of lessening 
competition. 
The Thatcher company also absorbed the Woodbury Glass 


Company of Winchester, Ind., but the court refused to order a 
divestment of this holding because the production of the Wood- 
bury Company was so small its absorption did not substantially 
lessen competition. 

The vote of the appellate court was 2 to 1. Judges Wooley 
and Davis constituting the majority. Judge Buffington dissented 
on the ground that the commission had no legal authority to 
decide the case, because the acquisition involved physical property 
and because if the merger violated the law, the courts alone had 
jurisdiction to remedy the situation. 


Meeting of American Refractories Institute 


The first meeting of the American Refractories Institute was 
held at the Mellon Institute, University of Pittsburgh, Pittsburgh, 
Pa., April 14, 1925. Thirty-six manufacturers of refractories 
and twenty-six technical men and representatives of the consuming 
industries attended this meeting. 

P. S. Kier, of the Kier Fire Brick Company, Pittsburgh, was 
elected to serve as acting chairman and after the appointment of 
a nominating committee, several talks and technical papers were 
given, J. D. Ramsay, president of the Elk Fire Brick Company, 
St. Marys, Pa., talked on the purposes of the organization, 
emphasizing the fact that the co-operation of the consumers was 
necessary for the success of this project and pointing out the 
benefits to the consumers through the use of the research and 
testing divisions and the opportunity for presenting problems and 
complaints before an organized body of manufacturers. Mr. 
Ramsay has been very active in promoting the American Refrac- 
tories Institute and his talk aroused enthusiasm among all of 
those present. 

E. R. Weidlein, Director of the Mellon Institute, spoke on the 
advantages of research and stressed the fact that no industry 
could maintain its stability without constantly striving to better 
its product or lower manufacturing costs. 
amples of this point were cited. 

H. L. Dixon, of H. L. Dixon Company, Pittsburgh, gave an 
informal talk dealing with his experiences in the use of refrac- 
tories. Mr. Dixon pointed out that the Refractories Institute 
would be of great value through the exchanging of ideas between 
manufacturers and users. The talk was especially interesting 
because of Mr. Dixon’s wide experience and his frankness in 
discussing some ot the causes for unsatisfactory service from re- 
fractory materials. The meeting was then adjourned for inspec- 
tion of the Mellon Institute and luncheon at the University Club. 

In the afternoon a paper on methods of cost accounting in the 
refractories industry was read by A. J. Farber, of Haskins & 
Sells, Pittsburgh. This was of interest to the manufacturers 
present, many of whom have been striving to put this phase of 
their busiuess on a more efficient basis. 

The results of a fundamental investigation made to study the 
physical factors involved in the spalling of fire clay brick were 
given by M. C. Booze, Senior Fellow of the Refractories Fellow- 
ship, Mellon Institute. It was shown that of the three factors 
coefficient of expansion, diffusivity, and elasticity the latter was 
the most important, due to the fact that it could be varied over 
wider limits than either of the others and also that it was the 
only one which varied directly with the results of spalling tests. 
Greater variations in coefficients of expansion for mixtures vary- 
ing in composition and structure were obtained than was antici- 
pated, but it happened that those with lowest expansion spalled 
the most readily, proving that this property is not the most im- 
portant in affecting spalling. The average coefficient of expan- 
sion was also found to be lower than the value ordinarily used 
by engineers in making allowance for expansion of furnace walls. 

A technical paper was also given by S. M. Phelps, Fellow on 
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Refractories Fellowship, Mellon Institute, dealing with the rela- 
tive thermal efficiency of different types of refractories when used 
as checkers in regenerators. It was shown that while there was 
little difference between dense and open-textured fire clay brick 
in the rate at which they heated up or cooled down, the former 
had greater heat capacity and were accordingly more efficient for 
use as checkers, the difference being about 6 per cent. in favor 
of the dense brick after cooling for 20 minutes in a blast of air. 
Silica brick were shown to be 20 per cent. less efficient than 
dense clay brick in the same tests. 

J. B. Shaw, head of the new ceramic department, Pennsylvania 
State College, offered the services of the department for use by 
the Refractories Institute in conducting research and testing work 
and promised hearty co-operation with the new organization. 





U. S. Sheet and Window Glass Company's Report 


The report of the U. S. Sheet and Window Glass Company 
for the year 1924, issued April 20, shows an operating profit for 
their Shreveport, La., plant of $414,912 and net profit to surplus 
of $260,488 after deducting royalties, depreciation, and reserves 
and contingencies. 

The balance sheet shows assets totaling $4,595,211 including 
license rights valued at $600,000, and liabilities of $1,302,783 ex- 
clusive of capital stock outstanding to the amount of $3,000,500 
and a surplus of $291,927. 

Cumulative dividends on the preferred stock, for the period 
from the date stock was issued to December 31, 1923, have not 
heen declared or paid, are not provided for on the balance sheet, 
and amount to approximately $550,000.00. 

The report of President E. D. Libbey to stockholders stated 
that the total cost of the plant which began operations on June 
5, 1922, exceeded the estimates, the construction account alone 
having consumed more than the entire capital raised from the 
sale of stock. The company suffered a substantial operating loss 
during the fiscal year ending December 31, 1922. During De- 
cember, 1922, the management of the company was reorganized 
and the fiscal year of 1923 closed with a profit. 

Orders for the company’s product are being received in 
sufficient volume to keep the plant operating at maximum capacity. 


Owens Bottle Profits Increased in 1924 


Net profits of $3,710,543 after all taxes, expenses and charges 
was shown by the Owens Bottle Company in 1924, according 
to the report issued to stockholders April 1. This is equal to 
$4.73 a share on common stock after payment of preferred 
dividends. 

This is a gain of practically $150,000 in net profits over 1923, 
which was a good business year for the company. 

Manufacturing profit for the year was $3,720,015. Royalties 
provided $1,923,447 of income and interest earned, dividends and 
profit from gas properties and sale of European rights brought 
in an additional $1,025,507, for total income of $6,668,970. Ex- 
penses were $2,558,927 and taxes $399,500. 

The surplus account at the end of the year was $6,471,717. 

The company had cash amounting to $5,370,229 and a mer- 
chandise inventory slightly more than that amount for total 
current assets of $12,685,985, as against current 
$1,646,993. 

The total assets of the company and its subsidiaries are re- 


ported at $35,798,337. 


liabilities of 


Trade Activities 





The New Jersey Bottle Exchange, Jersey City, N. 
been incorporated with a capital of $100,000. 

The Jersey City Art Glass Company, Jersey City, N. J. 
has been incorporated with a capital of $25,000 to manufacture 
glassware. 

The Monongah Glass Company, Fairmont, W. Va., has 
added a new line to its output—opal jars for the drug, toilet and 
other trades. 

The Dayton Art Glass & Beveling Company, Dayton, 0.. 
has been incorporated with a capital of $20,000 by D. W. and 
David J. Smyers. 


J.. has 


The Royal Window Glass Company plant at Grafton, W. 
Va., was destroyed by fire on April 17 with a heavy loss. 
The plant had been idle for a long time. 

Marks Brothers, New York, the well-known distributors of 
building glass and manufacturers of mirrors have moved to 
their new building at 470-480 East 133rd street. 

Wilmette Glass & Paint Works, 1133 Central avenue, Wil- 
mette, Ill., has been incorporated with a capital stock of $10,000 
to deal in window glass, wire glass, paints, varnishes, etc. 

The Scohy Sheet Glass Company, Sisterville, W. Va., whose 
plant is being equipped with the Fourcault process for drawing 
flat glass expects to begin manufacturing operations late in 
June. 

The Emil Greiner Company, well known glass blowers of 
New York, have moved from 55 Fulton street to 55 Vandam 
street, where they have increased their manufacturing and 
service facilities. 

The officers of the Co-Operative Glass Company, whose 
plant at North Vernon, Ind., was destroyed by fire in March, 
have decided not to rebuild there but to establish a new plant 
at Corydon, Ind. 

Raymond Dereume, glass importer and for some years con- 
nected with the Eldred Window Glass Co. Punxsutawney, 
Pa., has been appointed receiver for the bankrupt New Elk 
Run Window Glass Co. 

The Thompson Glass Company, Los Angeles, Cal., has 
awarded the contracts for the erection of a factory building at 
Stanford and Merrill avenues, at a cost of $22,500. 
will be 173x173 ft. in size. 

The power plant of the Interstate Window Glass Company 
at Okmulgee, Okla., was destroyed by fire early in April 
putting a stop to manufacturing operations. 
since been resumed on one tank. 

The Central Glass Works, Wheeling, W. Va., who have been 
operating one tank have additional tank repairs almost com- 
pleted and according to. Cecil Fee, general manager, expect 
to be in full operation early in May. 

The American Glass Company’s plant at Richmond, Va.. 
was recently destroyed by fire at an estimated loss of $200,000. 
The company states that up to the present time no definite ar- 
rangements have been made regarding rebuilding. 

The Baker Brothers Glass Company, Okmulgee, Okla., 
manufacturers of window glass, have completed enlargement 
of their tank and stack, and according to John E. Baker, 
secretary, the plant made an excellent start on April 17. 

The Puget Sound Glass Company, Anacortes, Wash., started 
fires in their tank early in April. It is expected that two ma- 
chines will be operated on three shifts employing about 70 people. 
H. D. Jackson is president, and J. O. Jensen, plant manager. 

The Buckeye Window Glass Company, Columbus, ©.. 
through C. E. Bartram, Jr., secretary, announce that they expect 
shortly to resume operations after machine installations have 
been completed in their plant which heretofore has been hand- 
operated. 

The Libbey-Owens Sheet Glass Company has leased for 
2 years the main portion of the plant of the Dunkirk Window 
Glass Company, at South Charleston, W. Va., and is reported 
to be operating it for the making of cullet to be used at their 
Charleston plant. 

The Torrance Glass Company, Torrance, Cal., plan to be- 
gin operations within a few weeks and according to officials of 
the concern will employ about 250 men. The plant has been 
rebuilt and Fourcault sheet glass drawing machines purchased 
in Belgium are being installed. 

The Harding Glass Company, Fort Smith, Ark., have in- 
definitely suspended operations at their hand plant on \pril 
11, due to a decrease in the demand for window glass. 
Approximately 225 men are affected. The company’s machine 
plant will continue operations for the present. 

The Chattanooga Bottle & Glass Manufacturing Company, 
Chattanooga, Tenn., at a recent meeting reorganized their board 
of directors and executive staff, electing the following: J. F. 
Harrison, president; W. H. Meacham, vice-president and general 
manager ; C. R. Avery, secretary and W. T. Williford, treasurer. 
_ The Lippincott Glass Company’s negotiations with Cincinnati 
interests, looking to the reorganization of the Alexandria, Ind., 
concern are still progressing and if the plans now under con- 
sideration are carried through the control of the company will 
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mito new 
will not be changed 

The Shimada Glass Factory, Ebie St., Nishinari, Gori, Osaka, 
Japan, suffered a heavy loss when most of their factory build- 
ings were destroyed by fire, late in March. The president of 
the company reports that they will rebuild the plant, modern- 
izing it as much as possible. Catalogs of machinery and other 
equipment are desired. 

The Government suit against the General Electric Company, 
Westinghouse Electric & Manufacturing Company, and Westing- 
house Lamp Company in which it was charged that these com- 
panies controlled prices on electric light bulbs, was dismissed by 
Judge Westenhaver of Cleveland. It has not yet been decided 
whether the case will be appealed. 

The Cape May Glass Company, Cape May Court House, 
N. J., was the subject of an action by the Bridgeton, (N. J.) 
National Bank for the appointment of a receiver. According 
to the petition, the company is insolvent and the greater part 
of its plant has been dismantled. The liabilities are placed at 
$35,000, and no mention is made of assets. 

The Illinois Glass Company, W. E. Levis, vice-president and 
general manager, Alton, Ill, has awarded the contract for the 
erection of a power plant addition in connection with factory 
extensions, at an estimated cost of $500,000, to Milton C. Tuttle 
Company, Boston, Mass. The Jackson & Moreland Company, 
also of Boston, are the architects and engineers. 

W. P. Clarke, president of the American Flint Glass 
Workers’ Union recently announced that the organization 
will enter the banking business at Toledo, O., with a new 
bank capitalized at not than $200,000. The American 
Flint Workers’ Union is said to be the richest union, 
per capita, in the world. On April 1, 1925 it had $694,066 
in its treasury, of this amount on deposit in Toledo 
banks. 

The Atlantic & Pacific Mirror Company, Los Angeles, Cal., 
according to Emil Rogasner, president, will start immediately 
the manufacture of mirrors in their new factory in the Tower 
Building. The company was organized recently to manufacture 
framed and unframed mirrors. Mr. Rogasner was formerly with 
the Pacitic Glass Company of Los Angeles, in the capacity of 
buyer and manager of the framed mirror department, resigning 
to form his own company. 

The D. C. Jenkins Glass Company, Kokomo, Ind., through 
Addison Jenkins, secretary, report that their plants are in full 
operation, both day and night. Their No. 2 tank is now equipped 
with machinery which makes it entirely automatic, and new 
machinery is also being installed at their plant at Arcadia, Ind., 
as well as very latest muffle type, continuous lehrs. The com- 
pany has placed contracts for a new power plant to be driven by 
oil engines which it is stated will afford considerable saving. 

Chas. Hardy, Inc., 1 Pershing Square, New York, has 
announced the formation of a special department to handle 
glass making chemicals. The services of George M. Davis, 
formerly of the Mathieson Alkali Works, New York, have 
been obtained to be devoted to this field. Products handled 
will include barium carbonate and nitrate, white arsenic, 
fluorspar, magnesium carbonate, potassium carbonate, Chinese 
white antimony oxide, sodium silica fluoride, 
formaldehyde and selenium metal. 

\t the annual meeting of the Standard Plate Glass Company 
held on April 15 the following directors were elected: Neilson 
Edwards, Frank R. Frost, Stanhope S. Goddard, Howard 
Hansell, Jr., Joseph Heidenkamp, Joseph Heidenkamp, Jr.. 
L. A. Hippach, George A. Kim, James R. Miller, A. C. 
Troutman, F. E. Troutman, Warren H. Turner, J. W. Ward, 
H. K. Watson and J. D. Watson. The directors elected the 
following officers: Joseph Heidenkamp, chairman; F. E. 
Troutman, president; J. D. Watson, vice-president; Joseph 
Heidenkamp, Jr., secretary; J. R. Eckler, treasurer and as- 
sistant secretary. 

The West Coast Glass Company of Huntington Park, Cal. 
has again started at capacity, after having suspended operations 
for several weeks, according to William Carter, Jr., general 
manager of the company. During the temporary shut-down of 
the plant, the furnace was repaired and is now in shape for steady 
production. Mr. Carter stated that during the time the plant 
was closed, economic conditions improved and so they are again 
able to produce protitably. Two shifts will be employed, twenty- 
five men being in each shift. Later another shift may be added. 
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The Dunbar Flint Glass Company, Dunbar, W. Va., has 
purchased the plant of the Pennsylvania Glass Company of the 
same city, which has been idle for several years. The newly 
acquired plant will be made the company’s main producing unit. 
The Dunbar Flint Glass Company was established in 1911 and 
has been in operation almost continuously since that time. The 
plant originally engaged exclusively in making lamp chimneys, 
but since the installation a few years ago of two semi-automatic 
machines it has grown steadily and the manufacture of other 
products has been added, including tumblers, decorated products 
such as vases, shades, pitchers, fancy glassware, etc. 


Personal Items 


H. D. Stevens, until recently with the General Electric Com- 
pany, has joined the staff of the Capstan Glass Company, Con- 
nellsville, Pa., as assistant superintendent. 

Frederick Kraissl, Jr., formerly assistant manager of the ap- 
paratus division of the Corning Glass Works, has joined the 
staff of The Emil Greiner Company, New York, in the capac- 
ity of manager of the sales department. 

R. R. Shively, who has for some time occupied the position 
of chief technologist for B. F. Drakenfeld & Company of New 
York, was elected at a recent meeting of the stockholders to 
be a director in the company. Dr. Shively, who is very well 
known throughout the glass trade, makes his home in Washing- 
ton, Pa., which enables him to keep in close touch with the 
company's chemical works in that city. 


Recent Deaths 





Edmund Brown 


Edmund Brown, of the Mississippi Glass Company, Floreffe, 
Pa., who had been associated with the glass manufactur- 
ing industry for many years, died on March 31, at Monon- 
gahela, Pa. Mr. Brown was a native of England, coming to 
this country in the early 90's and becoming connected with the 
Standard Plate Glass Company, at Butler, Pa. Later he 
joined the Crystal City Plate Glass Company, Crystal City, 
Mo., which was afterwards merged with the Pittsburgh Plate 
Glass Company. He was also for several years superintendent 
of the latter company, Charleroi plant. 


Harry B. Duncan 


Harry B. Duncan, president of the Duncan & Miller Glass 
Company, died at his home in Washington, Pa., on March 27, 
following a prolonged illness. Mr. Duncan was 62 years of age 
and had spent practically all of his life in the glass business. His 
father, George B. Duncan, had also been prominent in the glass 
field. Mrs. Duncan, one daughter and a sister, Mrs. A. H. Heisey, 
widow of the late Col. Heisey, survive him. 

George Jonas 

George Jonas of Bridgeton, N. J., for many years connected 
with the glass industry and active during his life in the organiza- 
tion and management of various glass companies, died on March 
26 at the age of 65. 

Thomas Tomlinson 

Thomas Tomlinson, who for more than twenty years was 
secretary of the Bellaire Bottle Company, Bellaire, O., died 
on March 20, at his home in that city. Mr. Tomlinson was #0 
years of age. 

Philip Martin 

Philip Martin, vice-president of the Lancaster Glass Company, 
Lancaster, O., accidently shot himself to death while cleaning 
a revolver at his home near Lancaster. 


G. A. Pflueger 
G. A. Pflueger, general manager of Akro Agate Co., Clarks- 
burg, W. Va., died on April 15. 
C. H. Law 
C. H. Law, of Forest Hills, N. Y., secretary and treasurer of 
Jeannette Glass Co., Jeannette, Pa., died suddenly in Baltimore 


on April 17. 
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Coming Meetings 





AMERICAN CERAMIC Society will hold its summer meeting in 
Canada early in July, 1925; fall meeting at New York City, Oct. 
1, 1925, and annual meeting at Atlanta, Ga., Feb. 8-13, 1926. 

NATIONAL ORNAMENTAL GLASS MANUFACTURERS’ ASSOCIATION 
will hold its annual convention in Pittsburgh, June 24 to 26, 1925. 

AMERICAN Fuint Grass Workers’ UNION annual convention 
will be held the first week of July, 1925, in Toledo, O. Following 
this meeting the annual wage conferences with the manufacturers’ 
committees will be held at Atlantic City. 

AMERICAN ASSOCIATION OF FLINT AND Lime GLAss MANUFAC- 
TURERS, annual meeting at Atlantic City, N. J., July, 1925. 

AMERICAN Society OF MECHANICAL ENGINEERS will hold their 
spring meeting at Milwaukee, Wis., May 18 to 21, 1925. 


What Ger Advertisers: Are Doing 





H. L. Drxon Company, Pittsburgh, a construction work 
on a new 50 ton furnace and the rebuilding of an old one at the 
Pennsylvania Wire Glass Company plant at Dunbar, Pa., and the 
structure housing the furnaces which is being built by the Mc- 
Clintic-Marshall Company of Pittsburgh, is practically completed 
and it is expected that the furnaces will be in operation by July 1. 

THe CHAPMAN ENGINEERING Company, Mt. Vernon, O., report 
that the Illinois Glass Company, after testing one of their special 
steam-jet soot blowers for burning out producer gas flues, installed 
six of them at their Glassboro, N. J., plant with such good success 
that they are now equipping additional flue systems and recently 
placed an order for 40 additional blowers. 

THe CHAPMAN-STEIN FuRNACE Company, Mt. Vernon, O., are 
distributing an illustrated folder, explaining their stack recup- 
erator which is described on another page of this issue. Copies 
of the folder may be obtained direct from the company. 

Tue Witson-MAEULEN Company, 385 Concord Ave., New 
York, have issued a new folder describing their indicating, record- 
ing and automatic control instruments, also Wilson-Maeulen 
resistance bulb electric thermometers. Copies may be obtained on 
request. 

Tue AmsiLerR-Morton Company, Pittsburgh, Pa., report receipt 
of contracts from the Fairmount Glass Company, Indianapolis, for 
their sixth Amco lehr, C Type, 8 x 15 feet, and from Carr-Lowrey 
Glass Company, Baltimore, for the complete remodeling of their 
30-ton tank for producer gas and the designing and installation of 
a Wellman-Seaver-Morgan full automatic producer plant with 
steel building and coal storage equipment to replace hand-poked 
units. This plant will provide gas for several furnaces. 

THe SimpLtEX ENGINEERING Company, Washington, Pa., have 
closed a contract with the Hocking Glass Company, Lancaster, O., 
for a new lehr and a tank of 50 tons capacity. 

W. J. Mitter, Swissvale, Pa., announces the receipt of a large 
order from Hallesche Pfannerschaft, Halle, Germany, for equipment 
consisting of a press for tableware and Miller feeder with latest 
improvements. 





Trade Pidiliations 





P-W R Manvuat.—The Powers-W aad Diemanend Co., 
manufacturing chemists of Philadelphia, New York and St. Louis, 
have recently issued the fifth printing of their 470 page manual 
for chemists. This volume contains a description of hundreds 
of chemicals of interest to the manufacturer, pharmacist and 
analytical chemist, giving the official name, formula, atomic 
weight, solubility and behavior towards other chemicals. 

In addition this handbook gives a number of tables, elaborate 
gravimetric conversion tables and equivalents of volumetric 
solutions of value to the analyist. A copy of the manual can 
be obtained by writing to the Company's office in Philadelphia. 

RePuBLic PyroMETERS.—The Republic Flow Meters Company 
has issued this catalog on pyrometers. It contains a full descrip- 
tion of pyrometers of various type adapted to the many industries 
which require control of heat treatment in order to obtain a 
high grade product. The chapter devoted to glass melting and 
annealing is of special interest, as are those on standardization 
and checking of pyrometers and thermo-couples and the selection 
of the proper kind of pyrometer for each purpose. The catalog 
contains 72 illustrations and a number of valuable tables. 


THe Onto VALLEY CLAY CoMPANY, Steubenville, Ohio, manu- 
jacturers of tank blocks and glass melting pots, has issued a 
catalog describing and illustrating the products manufactured by 
the company. It contains twelve large illustrations, nine blue 
prints and a table giving the sizes of flue, bottom and refractory 
blocks kept on hand for shipment. 


Inquiries Received 


For Further Information Address Tur Grass INDUSTRY 





263. We are interested in receiving inforn 
for polishing molded glass of a size approxin 
(April 10) 

264. Can vou advise us what concern 
tumblers? (April 10) 

265. The fire which recently destroyed our factory also destroyed all our 
catalogs and literature relating to glass factory equipment and_ supplies, 
we would therefore like to receive new catalogs in order that we 


ition on equipment available 
uitely four inches in diameter. 





facturers Herradura brand 


can 

modernize our plant and install up-to-date equipment. Shimada Glass 
Factory, Ebie Street, Nishinari Gori, Osaka, Japan. (April 22) 

206. We would like to procure sheet glass cutting up for watch crystals. 
(April 27) 

267. Please furnish us with the names mnutacturing 
sclerose: opes or strain finders. (April 25) 

Stoc ‘*k Quotations 

Reported by Moore, Leonard & Lynch, Union Trust Bldg., Pittsburgh, Pa 





PITTSBURGH Stock EXxcHANGe, Apri 24, 1925 
Bid Ask Last 


\merican Window Glass Machine, commo 88 9) o%) 
\merican Window Glass Machine, pfd.. . 95 96 95 
American Window Glass, preferred 112 W3 12% 
Ao. ie WR gts Gs ccowrkw ee Caen ee 13 14 13 
Pittsburgh Plate Glass ............. 276 =279 = 279 
Standard Plate Glass, common...... . YA 1% 11% 
Standard Plate Glass, preferred ( Cumulative 73 74 73 
WE 5 ie sien Sctcie § Kasoe koe P 93 9534 9334 


Aprit 24, 1924.—Glass stocks on the stock exchange declined 
during April on a considerably smaller volume of trading. Plants 
have been further curtailed to bring production more in conformity 
with demand. Despite the attempt by manufacturers to balance 
orders and production, stocks have accumulated in all lines except 
plate glass. The urgent tone accompanying current orders lends 
strength to the belief that better movement soon will eventuate. 
Plate glass continues to be a leader with a new United States 
production record established in March, when 9,773,957 square 
feet of polished plate was produced. This would indicate that 
production for the year will be about 110,000,000 square feet. Such 
a total would be double the production of 1921. Results of the first 
quarter, when 27,015,861 square feet were manufactured, compares 
very favorably with 23,306,147 square feet in the corresponding 
period of 1924. 

The production of plate glass is being used virtually as fast as 
it is made, but the window glass market shows a decline from two 
weeks ago. Specialties are weak. Building activity continues with 
an increase for the first quarter of 4 per cent over that of last year 
= of 20 per cent over the year before. The most significant 

ature in the maintenance of the high building expenditures is 
uate continuance. The explanation is the shift of activity to dif- 
ferent sections of the country and to different types of construction 
from the New York district. Normal building needs of the United 
States are $3,500,000,000 anually. To this there must be added a 
portion of the original post war building deficit not yet cleared up, 
which totals about $4,000,000,000. Probably $1,500,000,000 of this 
deficit will be built in 1925 through the large increase in construc- 
tion in the rural districts and small towns. Ease in securing a sur- 
plus of workers and lower materials will cause slightly lower build- 
ing costs this summer. It is expected that the motor industry will 
reach the peak of 1925 production this month. 


WHEELING STocK EXCHANGE, Aprit 24, 1925 
MN os os eas by laare Gee a ako erodeee 24 35 3414 
2 BE eee eee eee Rate Hada 75 75 
WN 65 i coaria dad slg Ponders ne TR, 140 
ye a ee eT fe ee Ne ee 93 95 105 


Specialty plants in the Wheeling district are operating at 60 per 
cent. Hazel Atlas showed first quarter earnings of $357,000 against 
$130,000 in the same period of 1924. Improvement is expected. 


ToLepo Stock ExcHANGE, Apri 24, 1925 
Owens Bottle Machine, common......... .... 4514 4534 4534 
Libbey-Owens Sheet.Glass, common.......... 112 = 11¢ 112 
Sadak s 110 =«111~=—-:110 
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Current Prices of Glass-Making Materials 


Quotations furnished by various producers, manufacturers and dealers. 





April 23, 1925 


Carlots 


Aluminum hydrate (AI(OH):).. 
Aluminum oxide (AI,QOs) 
Antimony oxide (Sb,Os) 
Antimony sulphide (Sb,S,) 
Arsenic trioxide (As,O;) (dense 
white), 99% 
Barium carbonate (BaCQOs) 
Precipitated 
Natural, powd, 
Barium hydrate (Ba(OH),) 
Bone ash 
Borax (Na,B,O,10H,O) 
Borax, fused (Na,B,O,) any mesh. lb. 
Boric acid (H,BO,) 
Boric acid, refined 
Cadmium Sulphide (CdS)—Red... 


-lb. 


Chrome Oxide (Cr,0;) 
Cobalt Oxide (Co,0,)— 

In bbls. 

In 10 Ib. tins 
Copper oxide— 

Red (Cu,0) 

Black (CuO) 

Black prepared 
Cryolite (Na;:Al1F.) 
Feldspar— 


Ferric oxide (Fe,O,;) 
Fluorspar (CaF,)— 
Powdered white, 
Powdered white, 
Hydrochloric acid, 20° (Carb. $5) .Ib. 
Hydrofluoric acid (HF) 60% (in 
lead carboys) 
52% and 48% 
Kaolin (f.o.b. mine) 
English, ex. vessel 


Lead Oxide p (PbO. ) (red lead). . 


Monthly Ta é United 


Less Carlots 
05 051% 
17 

08% 


05% 


55.00-56.00 
05% 
064-.08 

05 
35 
O8Y 
OOY, 

1.30-1.40 

1.30-1.40 

1.75 
.34-.36 


52.00-55.00 
.06 
0434 


9 


12.00-14.00 
12.00 
12.00 


40,00 
38.00 


13-.13% 
as 10-11% 
10.00 

16.50-23.50 


11% My 


Litharge (PbO) 
Lime— 
Hydrated (Ca(OH).) (in 50 
Ib. paper sacks) 
Burnt (CaO) ground, in bulk.ton 
Burnt, ground, in paper sacks.ton 
Burnt, ground, in 280 lb. bbls. 
per bbl. 
Magnesium carbonate (MgCO:;)...lb 
Manganese 85% (MnO.) 

Nickel oxide (Ni,O;), black, for 
nickel content 
Nickel monoxide 
for nickel content 
Nitric acid (38°) (Carboy $5)... .Ib 

Potassium carbonate— 
Calcined (K,CO;) 96% 
Hydrated 85% 
Potassium nitrate (KNO;) (gran.). tb. 
Potassium permanganate 
(KMn0O,) 
Powdered blue 
Rochelle salts 
Salt cake, glassmakers (Na,SQO,), 
f.o.b. works, bulk 
Selenium (Se) black, powd 
Red, powd ‘ 
Silver nitrate (AgNO,) 100 oz., per oz. 
Soda ash (Na,CO;) dense, 58%— 
f.o.b. works. 
Bulk, spot Flat 100 Ib. 
Bulk, on contract....Flat 100 Ib. 
In 400 Ib. bbls., on contract. 100 Ib. 
In 400 Ib. bags, on contract. 100 Ib. 
Spot orders .05 per 100 Ibs. higher. 
Sodium nitrate (NaNO,), 
Refined (gran.) in bbls.....lb 
95 per cent 
Sodium selenite (Na,SeO;) 
Sodium fluosilicate (Na,SiF,).... 
Sodium uranate (Na,UQ,) 
Sulphur (S)— 
Flowers, 155 lb. bbl. Per 100 Ib. 
Flowers, in bags Per 100 Ib. 
Flour, heavy, in bbls..Per 100 Ib. 
Tin oxide (SnO,) in bbls ; 
Uranium oxide (UOs), 100 Ib. lots. Ib. 
Zinc oxide (ZnO) 


(NiO), green, 








21.00-22.00 


35 
0434 4- 05 


07 
06% 
061% 


.16 
24-27 
.20 


01%-.02 lb. 
2.10-2.15 
1.95 

46-48 


04 
02% 
2.35-2.40 
04% 
1.25 


3.65-3.90 

3.30-3.55 

2.80-3.05 
59 

1.30 
08% 





States Foreign Cenntecs in Glass 





EXPORTS 
Corrected to March 24, 1923 


Glass and glass products (total) 
Plate and windew glass— 
Window glass, common, box 50 sq. ft 
Plate glass, unsilvered, sq. ft 
Other window and plate glass, 
Glass containers (bottles, vials and jars) 
Table glassware, plain 


Table and other glassware, cut or engraved.... 


Glassware for lightine—- 


Lamp chimneys and lantern globes.......... 


Globes and shades for lighting fixtures 
T.amps and other illuminating devices, chiefly 
of glass 
Chemical glassware 
Electrical glassware, except for lighting 


en I SAME oe 8 or ancnensd bebnbneee 


“1924 
_ aw 


February 


seme. 


1925 





> 
Value 
$678,778 


Quantity 


10,269 
49 288 
17,065 


1,189.203 
21,844 


Ibs, 


107,916 
Ibe 


84,814 


108.701 
12,109 
288,890 
1,245,998 


43,770 
10,592 
28,273 


Ibs. 138,523 


A 





— 
Value 
$536,439 


Quantity Value 


Quantity 
peed $6,817,350 
23,235 
26,174 
11,692 

180 649 
99,802 

3,327 


4.332 
134,593 
87,720 
4,339,912 
1,036,086 
16,459 


36, 400 
1,044,894 
1,602,914 

44,092,774 
12,998,499 
372,010 


164,079 
117,295 


1,308,428 
1,184,462 


46,996 
18,440 
130,090 
407,825 


1.037.654 

173,152 
1,724,314 
8,057,999 


p— 
Quantity 


25,245 
1,025,070 
1,263,806 

41,026,066 
10,930.629 
382,759 


1,282,663 
947.821 


584,213 
177,090 
1,138,862 
4,165.003 


Eight Months Ending February— 
1924 1925 


a, 
Value 
$5,453,464 
~ 124, 131 
273,859 
130,476 
1,835,735 
1,133,176 
112,710 


218,976 
270,299 


169,838 
136,909 
138,478 
908,877 





IMPORTS 

Corrected to March 24, 193 

Glass (total) 

Cylinder, crown and sheet— 
Unpolished, 
Bent, ground, 

and polished 

Plate glass— 
Unsilvered. 
Fluted, rolled, etc., or silvered, 

ing wire netting, sq. ft 

Containers—bcttles, vials, etc 

Table and kitchen utensils, 

Glassware, cut or decorated, 

Blown glassware, n. e. s., Ib 
Bottles, ornaments, etc., Ibs 
Bulbs or electric lamps, number 
Chimneys, globes, shades, etc., 

Articles and utensils for chemical, 


beveled, colored, painted, etc., 


or contain- 


scientific, 


and experimental purposes, Ibs.............. d 


Other glassware 


Tule 1, to Dee. 31, 1923 


i Lieniie's 4d 


*? Beginning Jan. 


De wesnunr nse bhnensedeesbedea dut. 


1,587,834 1,007,001 


137,098 19,398 
13.650 
10,771 

111,136 


73.012 
199.750 
137,939 
409,552 
338,827 


55, 368 
7.437 
59048 


27.151 
64,345 


ut. 


1, 


5,608,553 


507,684 


1,361,070 17,924,731 1,497,749 


1,490,779 234,585 
98,720 
125,941 
1,141,638 
1881,319 
2116,036 
212,418 
296,504 


597.467 
2,584,760 
13,402,894 
2291.923 
2835.347 
2621.461 


497,828 20.528 


56,895 18.933 


Lat 246,655 
94,156 


114,196 
ickeearks 1,199,604 


24,041,159 


9,227,674 
1,267,915 
450,302 
2,917,782 
4,914,541 
11,649,593 
3,374,701 


609,820 


$11,404,977 


“1.292.108 
323,009 
739,271 


206,687 
110,307 
110,495 
»496,743 
.359,000 
135,885 
758,817 


217,202 
655,453 








